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Pathological characterization of the early lung
adenocarcinoma in a mouse model

XIAO Shi-man', LI Yong-ai', QIANG Jin-wei' “*, DENG Lin' , ZHANG You-yuan®.

(1. Department of Radiology, 2. Department of Pathology, Jinshan Hospital, Fudan University, Shanghai 201508, China)

[ Abstract] Objective To investigate the pathological characteristics of early lung adenocarcinoma in a mouse
model with emphasis of the tumor growth patterns and tumor-bronch’s relationship. Materials and Methods  Early lung
adenocarcinoma was induced in 10 mice by administering 0. 2 mL N-methyl-N-nitro-N-nitrosoguanidine (MNNG, 2.0 mg/
mL) once weekly for 4 consecutive weeks. The mice were sacrificed at the 100th day. The lung specimens were fixed in
10% formalin solution. One hundred tumors were randomly sampled, embedded in paraffin, cut into 3-pm sections,
stained with hematoxylin and eosin (HE) and evaluated by histopathology. Pathological type, location, size, shape, mar-
gin, growth pattern and tumor-bronchus relationship of the tumors were assessed. Results One hundred and eighty-seven
tumors were found macroscopically in the 10 mice. All of the randomly selected 100 tumors were adenocarcinomas of a size
of 0.19 to 1. 33 mm (mean size of 0. 48 mm). The tumors demonstrated three types of growth pattern: lepidic (n=6),
expansile (n=26), and mixed (n=68). Their mean size was 0. 34 mm, 0. 54 mm and 0. 47 mm, respectively. Ninety-
six out of the 100 tumors had direct relation with the bronchioles, of which 13% with the conductive bronchioles and 96%
with the ventilating bronchioles. There were bronchioles at the center of tumor in 19% of the tumors, at the outer area of
tumor in 49% of the tumors, and at the periphery of tumor in 96% of the tumors. Lobulation (33% ) and spiculation

(35% ) of the tumors were formed by the block of bronchioles or by the invasive growth between or along bronchioles. Con-
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clusions

Analyzing the pathological growth patterns and tumor-bronchus relationships in early mouse lung adenocarcino-

mas will help us to better understand the corresponding CT manifestations of human early lung adenocarcinoma.

[ Key words)

Lung cancer; Bronchus; Mouse; Pathology; Animal model; CT imaging
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Tab. 1 Relationships between the growth patterns of tumors and bronchial locations

G FBAL Bronchus locations in tumor

L. 1 fea
Grifzims (r}jl Ef)%) LR GEEL 9[\}%]%{3 vaﬁe
Center Outer area Periphery
AN Lepidic 6 6(100% ) 6(100% ) 6(100% ) /
IRAME Mixed 68 14(21% ) 38(56% ) 65(96% ) 0. 000
K% Expansile 26 0(0% ) 5(19%) 25(96% ) 0. 000
P & P value / 0. 000 0. 000 /
F2 RGN G RERALR
Tab. 2 Relationships between the size of mixed tumors and bronchial locations
= B R A has locations i R
BT/ P iE HEETAL Bjr;l)njcjf;lll: locations in tumu;HE]ﬁ{§ PG
Tumor sizes (n=68) " el R P value
Center Outer area Periphery
0-0.5 50 11 (22%) 24 (48%) 47 (94%) 0. 000
0.5-1.0 17 3(17%) 13 (76% ) 17 (100% ) 0. 000
1.0-1.5 1 0 (0%) 1 (100% ) 1(100% ) 0.223
P / 0. 000 0. 000 0. 000 /
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Tab. 3 Relationships between the growth patterns of tumors and lobulation and spiculation

AR iR 2 g3t &=V
Growth patterns Tumor number Lobulation Spiculation
A Lepidic 6 1(17%) 0(0)
R4 M Mixed 68 28(41%) 32(47%)

&Rk Expansile 26 4(15%) 3(12%)

&1 Total 100(100% ) 33(33%) 35(35% )
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1 3 B[R AT 2R
Note. A: A tumor with lepidic growth in a diameter of 0. 3 mm. The letter A indicates an alveolar duct and B to E indicate
the alveoli with thickened septum inside a tumor. The red arrowheads point at an residual normal alveolar epithelial cells.
Left part of the figure shows a normal lung structure. F indicates an alveolar duct, and G-J indicate the alveoli. The black
arrowheads point at the normal alveolar epithelial cells. X indicates a respiratory bronchiole. ( H&E staining, x100) B: A
tumor with expansile growth pattern, in a diameter of 0. 19 mm. The letters A to F indicate alveoli in the periphery of the
solid tumor. The black arrows point at an cluster of tumor cells infiltrating into the alveolar cavity and forming nodular or pa-
pillary structures. The red arrows point at an intact alveolar structure in the periphery of the tumor, showing the same struc-
ture as the normal alveolar structures adjacent to the tumor ( green arrow). ( H&E staining, x 100) C: The tumor with
mixed growth pattern in a diameter of 0. 95 mm. The letters R to W point at the root-like fissures at the center of tumor,
which are residual ventilating bronchioles. Some fissures are connecting to the outside bronchioles of the tumor (S and U).
A-Q show the diverse shapes of the ventilating bronchioles at the outer and center of the tumor. X shows spiculate tumor tis-
sue. FP curve shows lobulation of the tumor. (H&E x40) D: The tumor is of expansile growth in a diameter of 0. 65 mm.
Line AB shows a bronchiole passing through the tumor. Line CD shows an interrupted bronchiole inside the tumor. E, F
and G are bronchioles adjacent to the tumor. ( H&E staining, x40)E: The tumor is of mixed growth pattern. The letter A
is a central bronchiole. B, C and D are outer bronchioles. E, F and G are peripheral bronchioles. The right circle indicates
the tumor with lepidic growth pattern. The left circle indicates the normal lung tissue. G is a truncated outer bronchus.
( H&E staining, x40) F: A tumor with mixed growth pattern. In the process of tumor growth, when the tumor grows to en-
counter with the bronchiole (line AB) , it infiltrates around the bronchiole and along the alveolar clusters to form lobulation
and spiculation (red arrows). (H&E staining, x40)

Fig. 1 Three types of the tumor growth patterns
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[ Abstract)

( Shigella and Salmonella) in rhesus monkeys and evaluate the application of the LAMP method for detecting bacterial diseases in non-

Objective To establish a loop-mediated isothermal amplification (LAMP) method for detecting diarrhea pathogens
human primate laboratory animals. Materials and Methods A total of 205 fecal samples of rhesus monkeys were detected in this
LAMP assay. The specificity and sensitivity of LAMP for Shigella and Salmonella were analyzed, and real-time polymerase chain reac-
tion (REAL-TIME PCR) assay was employed as control. Results The LAMP method established here needed only 45 min to com-
plete the reaction at 63°C. Its detection limit was 10 pg/pL and with a high specificity. The positive rate of Shigella and Salmonella
was 1. 5% and 6. 3% , respectively. Conclusions Here we have established a fast and simple Shigella and Salmonella LAMP detec-

tion method that has strong specificity and high sensitivity and is suitable for rapid detection of bacterial disease in macaques. The de-

velopment of this rapid detection kit is underway, and it will be helpful to the diarrhea detection.
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There are hundreds of thousands of monkeys kept
in cages in China as laboratory animals. According to
the national rules, the monkeys should be healthy to be
used in medical experiments. While many monkey
farms were obsessed with diarrhea, which is common in
captive Rhesus monkeys. The diarrhea is caused by
bacterial infections, cage replacement, seasonal alter-
Bacterial infection is the most

nations, and so on.

harmful cause, with Shigella and Salmonella as the
most common diarrhea pathogens'. These bacteria ad-
versely affect the animals’ physical health and may in-

fect animal keepers and other staff members. The cur-

[ XEHE] 1005-4847(2016) 01-0007-07

rent isolation and culturing method used for the routine
diagnosis of these pathogens requires considerable time
and effort. As a result, symptomatic medications can-
not be promptly administered, which may result in ill-
ness delay and loss of optimal treatment timing. A
monkey farm may shell out millions per year for the
monkey death from diarrhea. Furthermore, blind medi-
cations can easily enhance the antimicrobial resistance
of pathogens and increase difficulties in treatment.
Therefore ,

bacteria is urgently needed.

a rapid and cheap detection technique of

With the development of molecular techniques, a
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variety of methods such as polymerase chain reaction
(PCR) and immunological methods are available to i-
dentify causative pathogens. However, these approa-
ches require expensive equipment ( PCR instrument
and Multiskan Ascent) and skilled technicians. There-
fore, a rapid, simple, and economical detection tech-
nique is needed for diagnosing diseases in captive rhe-
sus monkeys.

The loop-mediated isothermal — amplification
(LAMP) technique is based on the strand displace-
ment reaction and stem-loop structure that amplifies the
target gene fragment under isothermal conditions. > This
method requires only a water bath and the result can be

The LAMP technique can be

used in rapid diagnosis of different pathogens, and

judged by naked eyes.

some researchers have already used this technique for
bacterial detection. ** However, they were only able to
obtain the LAMP reaction results using an electrophore-

sis map. These results are lack of real-time reaction
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process monitoring. Furthermore, the risk of aerosol

pollution exists in the laboratory. Therefore, no accu-
rate judgment of the process could be made to date.

In the current study, we used a Loopamp® Real-
time Turbidimeter LA-320C ( Eiken Chemical Co.
Lid. , Tokyo, Japan) to monitor the LAMP reactions in
real time and established a method that can directly de-
tect Shigella and Salmonella in rhesus monkey feces.

This method may be helpful in monitoring the healthy

status of non-human primate laboratory animals.

1 Materials and methods

1.1 Sample collection

A total of 205 fecal samples were collected from 4
primate centers located in 4 cities ( Haikou, Nanning,
Yibin and Beijing) (Fig. 1). Bacterial DNA was ex-
tracted from 1 mL of cultural suspension using TIANa-
mp Bacteria DNA Kit ( Tiangen,
DNA was extracted from 0.1 mg feces using CHLEX

Beijing, China).

~
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Fig. 1 Locations of the primate centers in China where macaques were investigated for Shigella and Salmonella.

A total of 205 rhesus macaques feces samples were collected from Haikou, Nanning, Yibin and Beijing Cities.

The results of positive rate of Shigella and Salmonella were shown in the picture.
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reagent.
1.2 Bacterial strains and cultural conditions

Standard bacteria were purchased from the Nation-
al Institutes for Food and Drug Control included Salmo-
nella enteritidis ( CMCC 50041 ), Salmonella typhi
(CMCC 50071), Salmonella Typhimurium ( CMCC
50115) , Shigella dysenteriae (CMCC 51252) , Shigel-
la flexneri (CMCC 51571), Shigella flexneri ( CMCC
1.1868) , and Escherichia coli (CMCC 44102).

Our research complied with the protocols approved
by the Animal Care and Use Committee of Laboratory
Animal Center of the Academy of Military Medical Sci-
ences. This research adhered to the legal requirements
of China as well as the American Society of Primatolo-
gists principles for the ethical treatment of primates.
1.3 Design of Shigella and Salmonella specific
LAMP primers

According to the nucleotide sequences of Shigella
ipall gene ( M76444.1) and Salmonella invA gene
(NC_003197. 1) that we retrieved from the GenBank
database, LAMP primers were designed using Primer-
Explorer ( http://primerexplorer. jp/elamp4. 0. 0/in-
dex. html). Five groups of primers for these two bacte-
ria were obtained: F3 and B3 (outer primers), FIP
and BIP (inner primers), and LF or LB (loop prim-
er).

1.4 LAMP reaction condition

The LAMP reactions were performed using a Loo-
pamp DNA Amplification Kit ( Eiken Chemical Co.
Ltd. Tokyo). The reaction system (25 plL) included
the following: 2 x reaction mix (12.5 L), primer
mix (4.6 L), Bst DNA polymerase (1 pL), sample
DNA (2 pL), distilled water (4.9 plL), and primer
mix with F3, B3, FIP, BIP, and LF/LB in concentra-
tions of 5, 5, 40, 40, and 20 pmol/ L, respectively.
The reactions were performed in the Loopamp® Real-
time Turbidimeter LA-320C ( Eiken Chemical Co.
Lid. ) for 60 min. The most optimal reaction tempera-
ture and primers were determined using a temperature
gradient assay. Visual detection was performed using a
fluorescent detection reagent ( Eiken Chemical Co.
Lid. ). The color change under normal conditions was

recorded; a positive sample was green, while a nega-

tive sample was orange.
1.5 LAMP assay specificity

Shigella or Salmonella primers were used to detect
standard bacteria ( including CMCC 50041, 50071,
50115, 51252, 51571, 1.1868, and 44102). DNA
was extracted as described earlier. All tests were per-
formed in triplicate.
1.6 LAMP assay sensitivity

For the sensitivity tests, DNA mixes of Shigella
(CMCC51252, 51571, and 1.1868) and Salmonella
(CMCC50041, 50071, 50115) were serially diluted
10-fold with sterile water from 1.0 x 10™" to 1.0 x
1077,
1.7 LAMP and real-time PCR detection

A total of 205 fecal samples from captive Rhesus

All tests were performed in triplicate.

monkey were examined using real-time PCR and the
LAMP system which we developed for the detection of
Shigella and Salmonella. Differences were found be-

tween these two methods.

2 Results

2.1 Specific LAMP primers of Shigella and Sal-
monella

The primer sets comprising the two outer primers
(F3 and B3), two inner primers ( FIP and BIP) , and
one loop primer (LF or LB) (Table 1) recognized six
distinct regions on the ipaH of Salmonella and the invA
of Shigella sequences. All of the primers were synthe-
sized by Beijing AuGCT DNA-SYN Biotechnology
(China).
2.2 LAMP reaction temperature

The reactions were performed in the real-time tur-
bidimeter LLA-320C at 60 — 64°C for 90 min. The ma-
chine detects the turbidity values every 6 s and indi-
cates positive amplification when the turbidity values
reach 0. 1. >° The earliest reaction started at 63°C , and
the optimal temperature of these two bacteria was 63°C
(Fig. 2).
2.3 LAMP result judgment

Fluorescent detection reagent (1 pwL) was added
to the Shigella and Salmonella reaction mixtures for
visual detection by naked eyes. Positive amplification

was green and negative amplification was orange ( Fig.
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3). The results also could be observed using a UV
lamp (wavelength 240 — 260 nm or 350 — 370 nm) ,

with a positive result of green and a negative result with

no changes.

Tab. 1 The LAMP primer sequences of Shigella and Salmonella

Bacteria Name of primer Sequences of primers
Shigella F3 ACATGAAGAGCATGCCAACA
B3 TCCTCACAGCTCTCAGTGG
FIp AATCCGGAGGTATTGCGTGCA
CCTTTTCCGCGTTCCTTGA
BIP GTCGCTGCATGGCTGGAAAAAC GCAGCAACAGCGAAAGACT
LF ACGGTATCGGAAAGGCGG
Salmonella F3 GAACGTGTCGCGGAAGTC
B3 CGGCAATAGCGTCACCTT
FIP CCGGCCTTCAAATCGGCATCAAG
CCCGATTTTCTCTGGATGG
BIP GAACGGCGAAGCGTACTGGA CATCGCACCGTCAAAGGAA
LB AAGGGAAAGCCAGCTTTACGG
Note. LAMP: loop-mediated isothermal amplification.
A 0871 A Shigella A: Shigella B: Salmonella
0.7
= 0.6 | ! 3 4
E 05 ——61°C
?L 04 - —-—G2°C
é 031 ——63"C
£ 021 —==64"C
= 0.1 —»=065"C
0+ -
01 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90
) Reaction time of LAMP (min)
B 087 B Salmonella
0.7
~ 06 Fig. 3 Fluorescence detection of Shigella (left) and
g 031 =G Salmonella (right) by the LAMP assay.
F 04 —-52°C
Z 03 —.—53"C Visual detection of Shigella (At) and Salmonella
=
£ 024 ——54"C (B) in the LAMP products using fluorescence detection.
£ 014 ——=(5C

0+ ;
0.1- 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90
Reaction time of LAMP (min)

— — — ——

Fig. 2 The optimal temperature in detection of Shigella
(A) and Salmonella (B), with LAMP reaction at 63°C.

2.4 Specificity and sensitivity of the Shigella and
Salmonella specific LAMP assay

With the Shigella primer, the Shigella samples
were positively amplified, while the Salmonella and E.
coli samples were not (Fig. 4). The Salmonella detec-
tion results were the same. These results showed that
the LAMP primers of Shigella and Salmonella had

strong specificity.

1 and 3 Positive LAMP reaction ( green) ;

2 and 4. Negative LAMP reaction (orange).

Shigella and Salmonella mixture DNA samples
(212. 3 ng/pL and 185.7 ng/pL, respectively) were
prepared for the sensitivity assay. The loopamp® real-
time turbidimeter LA-320C curve analysis showed that
all positive amplifications reached a velocity curve peak
>0. 1 within 60 min (Fig. 5 and 6). When the DNA
template concentration decreased, the reaction rate
constant and response slope was decreased and the
peak time delayed. The minimum detectable limits for
Salmonella and Shigella were both 10 > ( DNA concen-
tration was approximately 10 pg/uL).
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Fig. 4 Specificity of Shigella and Salmonella.

With the Shigella and Salmonella primers, the samples were positively amplified, while the control samples were not.
(Block A) 1, Salmonella mix (including 50041, 50071, 50115); 2, 50041; 3, 50071; 4, 50115; 5, Shigella mix
(including 51252, 51571, 1.1868) ; 6, 44102; 7, DEPC H,0; 8, positive control. (Block B) 1, Shigella mix (in-

cluding 51252, 51571, 1.1868); 2, 51252; 3, 51571; 4, 1.1868; 5, Salmonella mix (including 50041, 50071,
50115); 6, 44102; 7, DEPC H20; 8, positive control.
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Fig. 5 Sensitivity of Salmonella in LAMP.

The minimum detectable limits for Salmonella was 10 =3 (DNA concentration was approximately 10 pg/uL).

CH1, 1.0; CH2-CH8, 1.0 x 107" =1.0 x 1077.

2.5 Comparison of the LAMP and real-time PCR

assay

In the 205 clinical fecal samples we collected from
captive thesus monkeys from 4 provinces in China, 3

were tested as positive for Shigella and 13 tested as

positive for Salmonella by LAMP and real-time PCR
assay (Table 2, Fig. 1). No nonspecific amplification
was observed. The LAMP and real-time PCR assays

had the same positive detection rates of Shigella and

Salmonella.
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Fig. 6 Sensitivity of the detection of Shigella in LAMP.

The minimum detectable limit for Shigella was 10 =3 ( DNA concentration was approximately

10 pg/pL). CH1: 1.0; CH2 -CHS8: 1.0 x10~" =1.0x 10 7.

Tab. 2 Positivity rates of the rhesus monkey fecal samples detected by LAMP and real-time PCR

LAMP Real-time PCR
Resulis - -
Shigella Salmonella Shigella Salmonella
Positive 3 13 3 13
Total 205 205 205 205
Positivity rate (% ) 1.5 6.3 1.5 6.3

Note. LAMP: loop-mediated isothermal amplification. PCR: polymerase chain reaction

3 Discussion

Shigella and Salmonella are the major pathogens
leading to diarrhea in rhesus monkeys. These two bac-
teria are commonly detected using culturing, PCR,’
and enzyme-linked immunosorbent assay® techniques,
among others. However, culture requires 2 — 3 days,
and PCR requires specific equipment and >2 h for de-
tection. As such, these methods cannot rapidly detect
bacterial diseases in laboratory animals. In contrast,
LAMP, a new nucleic acid amplification reaction tech-
nique, is advantageous due to its fast and simple reac-
tion conditions used for pathogen detection. In our
study, results could be determined after the bacterial
nucleic acids were allowed to react in this system at
63°C for 1 h. The LAMP approach is much faster than
the traditional methods.

Most of the currently established LAMP reaction
methods determine results using images from the UV a-
nalysis of agarose gel electrophoresis.’® Furthermore,
only the final LAMP reaction result is analyzed, and

the methods carry a risk of aerosol contamination in the

laboratory. Given the lack of real-time reaction monito-
ring, eliminating these interfering factors is quite diffi-
cult. In this study, we established a real-time LAMP
method for detection of Shigella and Salmonella. The
reaction progress was analyzed using a loopamp® real-
time turbidimeter LA-320C ( Eiken Chemical Co.
Lid. , Tokyo, Japan). The instrument be used to auto-
matically observe the reaction in real-time and exclude
false-positive and non-specific reaction interference
factors according to set analytical standards. In a sam-
ple analysis, when the reaction progressed to 24 min,
generation of a precipitate was detected (Fig. 5). A-
nalysis of the curves showed that the reaction peaked at
0.5, more than the default of 0. 1 positive determina-
tion standards. During the efficient LAMP reaction,
the amplified target sequence amount was enriched to a
critical value and entered a higher reaction rate to a-
chieve the reaction peak. Dilution of the template af-
fected only the reaction starting time and not the reac-
tion efficiency. Therefore, the sample reaction time
was associated with the initial amount of DNA template

used.
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The lowest detection limit of PCR is 200 pg/pL
commonly. However, in our study, the detection limits
of Shigella and Salmonella were both 10 pg/ L, which
indicated that the LAMP method had a higher sensitivi-
ty than PCR. In examination of the 205 fecal samples,
the positive LAMP and PCR rates for Shigella and Sal-
monella were the same. These findings suggest that the
LAMP method has the same sensitivity as real-time
PCR for detecting Shigella and Salmonella, especially
the former could be judged with eyes.

The two bacteria real-time LAMP detection meth-
ods established in this study are fast ( completed within
1 h), sensitive ( detection limit of approximately 10
pg/L), with simple equipment requirements, and
have simple experimental operation. In particular, this
method has no side effect on animals and required only
fecal sample collection. Our findings suggest that the
LAMP method is properly applied for the diagnosis of
the diarrthea pathogens in the rhesus monkeys. The
LAMP primers designed in this assay are applying pa-
tents, and the development of a quick kit for macaque
diarrhea detection is underway. This investment is sci-
entific and economic for the macaque health maintai-

ning and for the monkey farms.
& £ X #
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Establishment of a nude mouse model of bone metastasis of human
prostate cancer and the biological characteristics of circulating tumor cells

ZHANG Cai-qin, ZHANG Hai, ZHAO Yong, BAI Bing, LIU Pei-juan, SHI Chang-hong "

(Laboratory Animal Center of the Fourth Military Medical University,Xi’ an 710032, China)

[ Abstract] Objective To study the influence of androgen deprivation on prostate cancer bone metastasis in nude
mouse models and to explore the biological characteristics of circulating tumor cells during tumor metastasis. Methods
Forty male 6-7-week old nude mice were randomly divided into two groups :the castration group and untreated normal control
group. All the nude mice were injected intracardially human prostate cancer PC3-Luc-GFPcells (labeled with GFP and
Luc) in a dose of 1 x10°/50 pwL/mouse to establish the bone metastasis models. The resulted cancer bone metastasis was
confirmed by detection of Luc signal using a small animal optical imaging system. Bone tissue samples were fixed with 4%
paraformaldehyde and pathological examination using HE staining was performed. Circulating tumor cells (CTCs) were iso-
lated from the periphery blood collected by heart puncture. The expression of metastasis-associated molecules TOPK and
RANKL of CTCs was detected by Western blot assay. Results The nude mouse model of human prostate cancer bone me-
tastasis was successfully established. The incidence rate of bone metastasis in the castration group was 2/13(15.38% ),
while that of the normal control group was 5/14 =35.71% . The xenograft models were prepared twice and the results of the
two experiments were pooled together, showing a bone metastasis incidence rate of 11. 54% (3/26) in the castration group

and 37.04% (10/27) in the normal control group (P <0.05). The expressions of TOPK and RANKL of CTCs were signif-
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icantly higher than that in the original prostate cancer cells. Conclusions Castration can significantly reduce the incidence

of prostate cancer bone metastases in nude mouse models. Metastatic potential of CTCs is significantly higher than that of

the original prostate cancer cells.
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T AL RO AR B. DIBRSEALALBR B
Bl1 ARSI AR LA A AR TR PR AR Luciferase 5540 DI 45 SR
Note. A: Normal control group of nude mice; B:Castration group of nude mice.

Fig. 1 The luciferase signal of human prostate cancer bone metastasis model was detected by a small animal optical imaging system

Overlay

300.00 34375 387,50 43125 475.00
A X-Ray 455, 78 Luc {5 540 7] WAH 4 ;B . X-Ray 1 Luc {5 S I E SR,
2 TEHO L P R LA TS B RS X-Ray Al Lue £ SR I 25 5
Note. A: The X-ray result of two bone metastasis models, showing osteolysis in the corresponding location with luciferase signal.
B: The merge result of X-ray and luciferase signals.

Fig. 2 X-Ray and luciferase signals detected in two bone metastasis model mice of the normal group

' i ,a%'t -‘ﬁ (B¥

B4 REUSBCH 412 HE B
JREIZER (A, x10; B. x20)
Fig. 4 The pathological changes of prostate cancer bone
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metastasis tissue in the hind legs of nude mice

Note. The visible protruding metastatic tumor mass in the black circle. ﬁ LEELEZ T 'HE %TJ‘ ﬁﬁ ﬁu E& EEF FEJ? éEH H@ ?E Xﬁ E /EE '%’ %
Fig. 3 The gross appearance of prostate cancer %, R N N ey o  RA = &2 7 S A , H TSR B i

bone metastasis in nude mice
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The CTCs of bone metastasis models in the normal group.
Fig.5 Expressions of RANKL and TOPK in the
CTCs determined by Western blot analysis
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Optimization of the establishment method of mouse
model of hepatocellular carcinoma

GU HONG-wei, CHEN QI, ZHANG WEI, LI Yu-sang® , TANG He-bin
( Department of Pharmacology, College of Pharmacy, South-Central University for Nationalities, Wuhan 430074, China)

[ Abstract] Objective To develop an efficient, fast and stable establishment method of mouse model of hepatocel-
lular carcinoma. Methods 128 healthy Kunming male mice were equally divided into eight groups: normal group sup-
plied with routine drinking water and food; diethylnitrosamine ( DEN)-water group received 16. 5 mg/kg DEN in drinking
water every day; high-dose DEN-oil groups received orally 16. 5 mg/kg of DEN oil solution once, 3 times and 7 times per
week, respectively; low-dose DEN-oil group and nano-DEN group received orally 8. 25 mg/kg DEN in oil or in nano-vehi-
cle every week, while nano-vehicle group received only an equal amount of nano-vehicle. After twenty weeks, all mice were
sacrificed. The paraffin-embedded mouse liver specimens were examined by pathology using HE staining. Results (1)
The mice treated with DEN solution showed dry and dull hair, slow movement and slow weight-gain to a varying degree.
(2) At the twentieth week, both the DEN-water group and high-dose DEN-oil group showed tumors, and the mortality of
high-dose DEN-oil group (once per week) was low. (3) There was no death of mice in the nano-DEN group, and the
pathological examination revealed more serious liver injury in the nano-DEN group than in the low-dose DEN-oil group
(once per week ). Conclusions Oral administration of DEN-oil improved the dietary compliance of mice, and the mortality
can be reduced significantly by long-term low frequency DEN administration. Microemulsion preparation of DEN dissolved
in oil may enhance the DEN-induced liver damage.

[ Key words] Diethylnitrosamine; Hepatocellular carcinoma; Nano-diethylnitrosamine
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Note. NG: Normal group; NVG: Nano-vehicle group; HDO7G: High-
dose DEN-oil (7 times per week) group; HDO3G: High-dose DEN-oil
(3 times per week ) group; HDOIG: High-dose DEN-o0il ( once per
week) group; LDOIG: Low-dose DEN-oil ( once per week ) group;
NG1G: Nano-DEN (once per week) group. P <0.001, compared
with the normal group.
Fig. 1 The changes of body weight (A, B) and survival

rates (C) of mice in various groups during the liver carcinogenesis.
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Fig. 2 Representative pictures of the gross liver appearance (A)

and their histological images (B) (HE staining) from various groups at the 20th week.
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Effect of paeoniflorin on the calcium concentration in rat
dorsal root ganglion neurons

HUANG He-fei' ,CHEN Ying® ,CAI Wei-yan® ,LI Yu-jie’ , YANG Qing® LI Qi*,
SUI Feng® ,LIU Si-si’ ,ZHU Xiao-xin® , CHEN Tao'

(1. School of Medicine, China Three Gorges University, Yichang 443002, China;
2. Institute of Chinese Materia Medica,China Academy of Chinese Medical Sciences, Beijing 100700 ;
3. School of Traditional Chinese Medicine, Capital Medical University, Beijing 100069 )

[ Abstract] Objective To establish a method to evaluate the effect of paeoniflorin ( PF)on free calcium ( Ca®*)
concentration in dorsal root ganglion ( DRG) neurons in rats. Methods DRGs were obtained by microdissection, then were
digested by trypsin and sieved. The dissociated neurons were alternately cultured and purified with DF-12 and anti-mitotic
culture medium to obtain primary rat DRG neurons, and the purity of DRG neurons was measured by immunofluorescence

technique. The fluorescence intensity of Ca®*

in DRGs was observed by laser confocal microscopy ( LSCM ) imaging, and
the changes of fluorescence intensity were analyzed to explore the effects of PF on DRG intracellular free calcium concentra-
tion and capsaicin receptor. Results The purity of DRG cells isolated by the above mentioned method was up to 95% .
Capsazepine( CAP) inhibited the increase of intracellular Ca®* by blocking the capsaicin-activated transient receptor poten-
tial vanilloid 1 (TRPV1). PF exhibited the influx of extracellular Ca>*. Conclusions We would hypothesize that PF
probably inhibits the significant increase of Ca’* in DRG cells by acting on TRPV1 channel, and the method established in
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this study can be used to evaluate the effects of drugs on Ca®* concentration in rat dorsal root ganflion neurons.
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M ( capsazepine, CPZ) R i J5 b i 850va 55 , 3% IH
TRPV1 {1 b 3 FIECIE AL A P50 B 1) 7 A i Ay
ZAE, HIk, DRG 41 P 5 B3 45 Ca” " 5 iz
AT PE K G M A AE AL s B I OCHR . Ah FL s ARl
o ML Ca® " MR BE R4k, ML Ca®* K P 5
PGSR . AT Ca* 5
PR 5 B MRS Ca® " 38 18 7E B0 X K 4
LA B S AT e T BORS  2F A  A S
AU B R Z N A IS Y Ca®* 38 18 B 7
A RCRE A 2450 3 0 0 e ) 5 AR N 1
LR

FIA R — IR F T2l B MR s , 150
WIS DR, A5 251 ( paeoniflorin, PF) Sk FHAj 1 —
ot BTG M 4 322 180, A7 410 ) 40 L P S e
PGSR E" . PR O R BB (R 4 A A
B BIREANEIE T, IE R0 R 2 A T B A
ERRZE R R IR eI dn, BA R BR
B R SR . BRI R PR AT RS TR I IR
TR IBS AR D IR B — b TR Y 24

Pyt PR e R R B R AR (EE
PF A 8515 55 3 S BRI 1Y 6 R M AT 28
PF %F DRG 4 PN 25 Ca®* FI 5200 A FHHL I 6 A
DLHRIE

PTAER O 3R £ U R o oA A0 4
e TR St 345 20 28 355 440 g A 08 g% R A
TR R 2 R W 2 A 9 7 1A R FH R ORI
AT R AR 2 B 4lifb i) DRG #h 2 oc i, A
P EDECHAR N DRG M TCAM MR T T % E,
TEFH B — 04 B 2 IR ET IR Fluo 4-AM, R
IR AR W ARG AR B 20 A Y Ca® " %¢
JEiE B ARk, IR Ca®* 2 G5 B AR A R AT 43
B, R 1F PE X DRG 20 U A ¥ 25 405 2 - Wk )3 ) CPZ
ZIREIVER .

1 #MREFE

1.1
L1L1 ¥

4 JEl i SPF % SD MEPER B 10 2, M HE 90 ~
110 g, AT 1 i 25 S A e 92 e [ SCXK (&Y)
2014 -0013 ], fErh FE b ERL#BE 25058 BT sh )
R EIAEE [ SYXK ( 57)2010 — 0034 | #E47 5256, 5
Y AR SL e Sl Y 3R B 45 7 N GE YOG
M, JF I o BE R B P 25 05T BT Sl ) S AR
FRH A (45 20150410 —01) ,

1.1.2 48§

SW-CJ-2FD BURUA B AL TAF 5 (95 ML
WA A PR/ Al ), MCO-20AC 41 i 1% 7% 48 ( A A
Sanyo 22 F]) , HZQ-X100 fH IR IR % 55 7: 48 ( KT 5L
s ), FV1000 AR 3 R AR Wi ( H A O-
lympus) .

1. 1.3 it

ATEGH (P a2 i R E DE ST B ) AR
( MedChemExpress ) . #f #l & ( MedChemExpress ) |
Fluo 4-AM ( DonjinDo ) . ionomycin ( # 2 K ) . EGTA
(DonjinDo) . Leibovitz L-15 medium 1% 3% & ( Thermo
Scientific HyClone ) | Neurobasal ( Gibco ) , B-27 ( Gib-
co) A K F (NGF, Sigma ) , L-glutamine ( Gib-
co) JHEZE M1 ( trypsin, HyClone ) | 5-9i.-2- i %8 JK 1%
WERZTT (Sigma) PR (Sigma) |1 Y R I 5 ( Solar-
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bio) \HBSS( Solarbio) 35 P I 1E & Ll =F L3S T /E W
(FEMta) b KA EE I (GAP) 43 250
FEPUIAR (abcam) | L=EPTH 1gG/FITC Fric (1 42)
1.2 FHik
1.2.1  KREFHRMZA (DRG) #HZS JUAH M Y 15 97
L

B 90 ~110g MEPE SD R BR, JBR I 5 B i 1 B
HHE, TR R AT T PR PO AS B p 2
W SR AR (AT S ) R, BT 4CH L-15 85
FRW P ATHE, SRIG¥ DRGs ¥R 33 % 20, A
0. 25% 1) [ 2 [ il £ 42 35 K5 7% 56 h I 4k 45 min
(37°C,50 t/min) , JH FBS £ (1-954k , WRFT 40 B0,
70 H 40 ug SR R, 2R 5 1000 1/min .0 5
min, F# BLE% 3% 2 (& Neurobasal ¥ ## & 2% B-
27,100 we/LNGF, 2 mmol/L 473 % Ik i ) 2 & 4
L, LA S x 10° A/ mL % BERE AP Tt 1A R i I
IO R /NI A 37°C 5% CO, 55346
Rigt, HW MR SR R 3% 24h J5 BT A 225 2
IR (AR B SR B 0 i A 10 7> mol/LL 11
S-F-2- Wi SEIR MEREAZFERR AN 10 7> mol/L AYJRFT) K5
77 3d, PR R LR R ARG IR

B3 5 d 19 DRGn, W BR K 32, PBS 15 Uk 2
K, ZRHEE (40 o/L) i N EE 1 h, H PBS ¥t 3
U A A AT (40 ml/L) 20 30 min; RS
WA LT, IABT GAP43 S FafshiiR (1: 300)
B ,4C R G, PBS Wk 3 W TN L 2E BT R 1gG/
FITC %' — 41, 37°CHEOEHFE 1 h, PBS ¥k 3 K7
Jin DAPI BEGHEE 1 ~2 min, PBS ¥ 1 6 ; TH0GE:
RAWMEE T, HOK 200 £5 FREHLER S A0
BF 840 i A 50 R DRG M4 e B, f )R B
DRG #Z el (4L = DRG #4040 My 2 550/ 2
HLEE) o
1.2.2  BOGIRE B HOKGIEKN DRG I Ca*”
W

B35 5 ~6 d ) DRG #i 2 o4 FH T 52 56
W B R R EE (] HBSS Ve k4l it 3 Ik, SR)5
FH5 wmol/Ifluo 4-AM 4t L F4 H I E 30

W5 HBSS 5508 3 i, SRS A 1 mL JC45
BE HBSS 1A, IR AFAE 37T C R -4 R Ap I, I
JEHIR A IR (MR 1 488 nm, & G 526
nm) , SN Ca®* TSR IE ARk

FEVA T Aa] 25 P RS 1 00 T BB S i

SRR IEAE F . EIE FE)S , AR
A 20 pL Ca’* Z A& ionomycin (2 wg/mL) , 1EH
10 min fF4HME AN MRS Ca** 4561 Fluo 4 # Ca®*
SEAMRLRT, SR T TR — 3 BUAG , IF 5 B R4 LA
B H R KRR GmE F, o fEIEMES, A 20
pL Ca®* # 4 7) EGTA (2 wg/mL) #E ] 10 min i
Fluo 4 58 4¥# B, SR 5 X Al — AN W37 A4, I 52
WLZE LA 5 ) e fe /NSO SR EE F o
1.2.3 DRG 4iJfd Ca®* ¥ 15 &bt

BRI R ' AR I B A I A e 28 T o T A
Ca” W[ Ca" 1,1 HE e R NT,
, i (1)
Horr K, 24 Fluo 4-AM 5 Ca®* 2o A B8 45, 2B B
ZAF T 4 360 nmol/L, F /& DRG i £ JCAL N 2%
Fluo 4-AM BB ZEOGME 5, F,. 0E Flud 25
Ca®" 2545 N A DGR BE (AT ATE 2P W I A
) Ca® " ZRARMEHIPY Ca® MU ) L F 2 Fluod 5844
ghih Ca’ BT GRE
1.2.4 PF J CPZ %} DRG # & o4l Ca®* ¥ 1
Al

FHEE#% 5 ~6 d (1) DRGn 40 F7 47148 , Bk AE
W] R 40 s, FHERECR 60 kK, S XY
Repeat #4146 22 S 1, BiRILN A 900 pL
YA LA, TESE — IR SS AR 100 WL 1Y 2Y
Wy ARSI, A R SRR [ — A i
— B [P — R ) 5 MBS, R/ANEA
— 2 DRGn 4 i 5 M) 7 FL5e 5 BE i A2 4k il
KA AMENTO R, AL Bn—R Y
R, I R[] K A7 EARFE—B, T CPZ Fi CAP fifi
IR BRI 20 .1 wmol/ L, PF 2k B 4 Y
1.5 pmol/L,
1.2.5 CPZ Ml PF X} CAP ¥ 19K B DRG 4 Jfd iy
Ui B 46 -3 hm g 41 i 4

20 pmol/L () CPZ &%, PF #i#% & 30 min )7,
JIA'S wmol/Lfluo 4-AM W% 30 min; ] HBSS 23t
3IEIIA 0.9 mL JCE5EE HBSS ¥, #ic i 1. 2. 4
TR 7735 F LSCM AT 45948, 76 20 — IR 1 45 oA
JIA 0. 1 mLCAP, 45 45 85 28 48 % W] — > 3 i
14, [FIB S — N LEF N 3 MBS, R/NEAR —
A DRGn 4 S0 i Lo 5 BE A8 4k i 5%
25 G AL P 2 R B U

[Ca®*], = K
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2 R

2.1 REHMUFEEETE DRGHETRAE
NE

WK1 BRI SR 35 1) DRG #2850 K/
FEAR 5, A BER IR E] 959% LA I SR I RAF
2.2 Ca' HIBAERERRBREST

FEVA T AT 2500 RIS 1 0L B2 R, &
L5 wmol/LFluo 4 %1%k DRG #f 2 50 i A X 9 5k
JEE T S BB 2 T AN M AR R (R 2) AR B9 OhR
B F,, A Ca®* 4K ionomycin fEH 10 min J5, %
T[] — 200 B P AF G 2 (B BH 8 386 58, 7505 Ko o
EF,. . FIA Ca®* # A EGTA YEA 10 min )5,
A LLUE 3 DRG M2 AH X 5 658 B2 L iIn A Ca®”
AR BA S, L EEAR TN ZA AT Ca* 2R
JEEARRTREAR, D0 o e N EOGERBE F o ARIEA
K (1) 3k DRG M oAl i b il B 4 Ca® YR EE N
(152.19 £20) nmol/L, 7R FH A9 3O 3L R 42 B

BG5BT RS T X DRG 4N Ca® " ¥k
JEE 1)
2.3 PF K CPZ %t DRG #ZT4f Ca’" iR EH
A

HRAE DRG 426155 Mo i e 5UE
K F/F AR 5 5325 54> DRG 40 A 45 25+
PR (AR AL Hod  F O A2 5V TR M N
SR B (R, F o A N2 W P 2 B M,
A R — PR /D e 5 DA SR KNS IE Y
DRG 4G T2 oo B, 5250 B0 ge 1+ LLF- $41E
+ FRIfEZE (mean + SEM) 37, S5 K0S FH Olympus
FV10-ASW 2.0 Viewer 2174387, X 45 4 854
Iy HEAT ¢ K656, DL P <0.05 VE N 22 54 W TR
KegAnifE . n FooR 4 %, MK DRG 4ii i
2GR AR ARG ST . 457 1 pumol/L CAP
J&i,DRG 4 Md N Ca* Wk B2 i 25 14 s i im A 20
pmol/L, CPZ A 1 wmol/L F15 wmol/L ] PF J§ DRG
YR Ca®* MR EEAT I FEARA R

A 2% IgG/FITC 9856 i {4 ;B DIPT J44%;C:A + B,
Bl s dnifbes e %2 DRC MZIndii( x200)
Note. A; Staining using goat anti-rabbit IgG / FITC fluorescent secondary antibodies;B: DIPI stained cell nucli;C: A + B.

Fig.1 Immunocytochemical identification of the rat DRG neurons( x200)

B2 KR DRG M naifih Ca’* i
WOEIER R W HLER ( x400)
Fig.2 Confocal imaging of Ca®*
in a rat DRG cell( x400)

3-
2 *%
e i
1 o 5 S
S
T
0 1 L L L L
0 - +CAP +CPZ +PF +PF
1 20 1 5 (umol/L)

T SAMAZ IR LA P <0.01, n=5,
B3 Z5¥Xf DRG #HZ Tl Ca®* Mk LAY SE IR
Note. ** Compared with the control group
without addition of drug,P <0.01, n=5.

Fig.3 Effect of drugs on the concentration of

Ca** in the rat DRG neurons
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2.4 CPZ 70 PF %t CAP 5 SHIAR DRG 4R
R 5 B T s FI1E A

FHZs & 25 /9 HBSS W S & ), 1
Jin TRPV #42h3) CAP, LL#R T A —HLEF T~ 3 4~ 4i i
LR SERE /NI — W IR SR B AE 100 ~ 300a.

AR 5 EAEI AR CAP J5 DRG 41 il P i 25 45
BT B TF S (F 4A) ML FETRI T CPZ o
TN CAP ., 20 i P ¥t 25 405 25 9 3 Ve A8 Ak (1A
4B) ; ] PF HiF B I A CAP 3 BLH 281
B (E4C),

u. JEFE A DRG AN Ca® " ZOLIR B B9 AL 25

(A) (B) (<)
5007 500+ 5007
= 4007 = 400+ = 4001
2 2 3
3 3001 : 3 300/ 3 30014
5 ¥ e ek ) B i A AL Ak
2 200 s, ¢ ‘lm:: 2 2001 2 znt.r"'jw;
= . = =
2 *‘"&Mu‘“ 2 3 Vi, My oo s
= 100} = 1004 = 1004
0+ 0+ 0+
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Time (s) Time (s) Time (s)
—— A1 -e- M2 e 23
T A XTI s B BACT- SR 2545 C AT AR 24541
B4 Z5W B0 E X CAP IS B DRG 20 A P 25475 5 1 (40 1 £
Note. A: Control;B; CPZ;C. PF.
Fig.4 Effect of drugs on CPZ-induced intracellular Ca’* increase in the rat DRG neurons
3 it R4 53 DRG AP Ca®* Mk BE K HL2s 8] 43 A1 &
A

AN Ca®* 78 A A 22 2 48 Th BE B i AL il
RS BB, 3500 2055 1A% 13 T A 2258 TR
MIRET, PF 2B TRHE Y AT 25 v i 35 2300 1 i
Z— F IR A SR T AR AL o A B
B, AT WSS s T RE 2Ll AE T Ca® a1 55
RAEMZRAPER S X i 5 s Ak 3 Fh LA IR
S MRS LA RHE(E > 150l AR SRy 32 BRI A 590 1) F
FEINR BB T 5 R R e R R
(g B A B2 SRR R AE T AR 2 =
PR | JBRAZ A% 388 0 5 M op 3l 9 10 5 PR R 2 2 ]
B0 F AT B B 45 PR 77 AR R 0 SO IS 8 T
TRPV1 iU —AFEZ M0 FIEAZ 51, 247
TE T IR L2 4% 1 2 5 th X AR i K P50 B
M. P, TRPVL G AT EBCA IBS YA 35 14 5
PE T AR BT S AR YT S S, TRPV F5 805 i i 41
i T Bl T BE BRI R R I SR ) 259
I, FATEABITE R PF hoR G v 4y, i
I ERR WX DRG 4 P it 2585 25 -1k B s i
PLRXT TRPVI 38 #8077 CAP 7559 DRG 4fi jfd
P Ca®* YR BESG I A dIVE |, #EST — R RSN Ak
2T M A TP O 2 TRPVL 45 5050 B9 07 i, MR IT
IBS [ H 2519 B SE R A e $ 1 52 A1 B 45 Fib

Al ARBESEH 5 wmol/L Fluo 4 1%k DRG #14:
JCJA , HOAHXT D0 B ] T B ) S B A T A
HLAEJEE , T A5 20 1 # BRES 19 DRG 41N Ca®*
e (152. 19 £20) nmol/L, 5 SCHRR H Fluo 2 i1
1559 100 ~ 125 nmol/L, M Fluo 3 il 75 3| 4
(129.7 £21) nmol/L EAE

TR CAP(ED,, <1 x 10 " mol/L) ] ¥ 1%
DRG #2036k 1 TRPVI 2T S8 Ca®* L, 1M
R CAP(3 x107° ~1 x 10 ~*mol/L) A X Jaeiit;
Zoir R E YT TEARRAME IR SR T 1
wmol/L ) CAP £k TRPV1 4 sh#|, 7£ 45 25 )5 DRG
I Ca® BT, 5] 20 ~25 min IKFNIE(Y ; 1M 20
wmol/L 4 TRPV1 $5517] CPZ REAELA 24 )5 40 min N
B E R BIIDEINE . AEASBLTY rpoge B 1 P 250
PERL MR T FEIBR A2 0. 1 ~5 pmol/L,,

Zi LTk, PR AT REIE L R AR 22 T AN TR-
PV i, L Ca®* 38 18 BRI BE R, B#AIC 1BS A&
PR BRI . A ST ST AN 25 W% R R
DRG 41N Ca®* W& B 152 i J7 v ml B — Fhif
I7 W0 2 PR B AR I 2 ) T 8 ik

S £ X W

D] AR, T, XL, 45 BIOHUE R AR 28 10 b 28 T4

BT R ORL R b (o BB [ 1] L1 R i (P2
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BF 2 2l XL A 48 AR 7 E K BRI R CB
SRR K 52 T5 e 5 T U E
B s, R

(1. FighEZ KRS, B 201203 ; 2. WiV EER:, W7, 600 310013)

]

(HWZE] B RWTBIE S KU 4 206 (PD) 530 4E (LID) K RSCIRIK N K RRER CBI 52441 3R35 K 2 77

B THEN, 7 R 6-REEL I (6-OHDA ) i {4571 B 2 5 ] 4 1 <5 AR R SRR AL, i — 20 I I 1 0 A
WEZLE + 22 (50 mg/kg ZEREL BRI 12,5 mg/kg <220 ) 4 LID < BUSEAY ﬁﬁﬁm%ﬁ LID 2 & J5 #i s Uy
4, 5 BUE % R IFARE KRB gl 6 N, ail7E 4 J8 6 JHSEATH 24T R4 0 5, 4b 58K BRUIE s
JRAZ I Western blot 153 4420 K BECIRIR N RBRZR CB1 Z AR FRA BN, SR LID K FBEE S A GE K,
AIM PF4r RHIIEZ (P <0. 05) , e 8 shint [A] S 45 KB (P >0.05) | HEFE R 2L E] R HE & E (P <0.01) 57
JEEE PR R (P >0.05) , B 5 M T T o FRARfk, LID REUKBRER CB1 ZRFkB N, H Bl AL H)
FEA I H (P <0.01) , T E b 7 T 1S KRR E CBL 2R R A 2B W My E#H (P <0.01), &
it LID BIBIR BRARE CBL 2R W] s, FLAR AL B A S5 4 1) S B I3 8 3l JRUIE 1y ™ 2 A B, &5 ) Wl 8y
T8 LID HE 0 B AT BE 238 R SO AR KRR CBL 3244, M 24P E R ( B A AR BRI RE S
YA Sz 2 R0k S0 KU 5 B 28 T I A 1 TR B4 L-dopa M9 2% AV BEMERIFE

[X88i1R) LA ; 30 B ShXGIE ; RFRE CBI1 3214, & 7 iy

(FESES] 533 [XEARIRB] A [XEHS] 10054847(2016) 01-0031-06
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Effects of compound rehmannia prescription on the
cannabinoid receptor 1 in rats with wind syndrome

due to deficiency of Yin in levodopa-induced
dyskinesia (LID) in Parkinson’s disease

TENG Long'?, HONG Fang', HE Jian-cheng'

(1. Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China;
2. Zhejiang Hospital, Hanzhou 310013, China)

[ Abstract]  Objective To explore the effect of compound rehmannia prescription on cannabinoid receptor 1 in the
rats with wind syndrome due to deficiency of Yin in levodopa-induced dyskinesia (LID) in Parkinson’s disease. Method
A unilateral injection of 6-hydroxydopamine into the substantia nigra was performed to establish a Sprague-Dawley rat model
of Parkinson’s disease. The models were intraperitoneally injected with 50 mg/kg levodopa and 12.5 mg/kg benserazide
for two weeks to prepare LID models with Wind syndrome due to deficiency of Yin. The models were randomly divided into

LID group and compound rehmannia prescription groups. Moreover, the normal group and sham-operated group were set

[EETE]EE H AR 34 (30973722) 5 Rl AT R S B P 25 3 25 0F 52 5 0F & 01 B (150102 ) 5 b3 17 T2 J& v B2 25 ) 4F 35 4
(2012J009A ) 5 BT THAE 1A R4 (20144 Y0151 ) s VLA TR 2500 55 5 4 A A B4 10 B (20162Q005 ) 5 b1 rf I8 25 K 22 T 53 oy B
H (2013JW25) ,

[EHRA I (1985 - ), 5, BE2Amil 1, T8 R P B IR 5%

(B RS T (1966 — ), 9, 3082, A 0, ER eP B D092 TR K0 i 1075530 ) Ak S5 I RIS . E-mail: hje8163@ 163. com,
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up, 6 rats in each group. Neurological behavior was tested after treatment for four weeks and six weeks, respectively. Then
the rats were sacrificed, the brain was removed immediately and the corpus striatum was dissected out. The expression of
cannabinoid receptor 1 was examined by Western blotting. Result With the prolonged time of levodopa treatment, the LID
rats with wind syndrome due to deficiency of yin showed an increasing tendency of AIM scores (P <0.05) , shortening of
the rotation start time (P >0.05) , a tendency of increased duration of continuous rotation time (P <0.01) and a reducing
tendency of peak rotation rate (P >0.05). Compound rehmannia prescription improved the above mentioned neurological
behavior. The expression of cannabinoid receptor 1 showed an increasing tendency in the LID groups compared with that in
the normal groups. But with the prolonging time of levodopa treatment, the expression of cannabinoid receptor 1 in the LID
groups showed a decreasing tendency ( P <0.01). The expression of cannabinoid receptor 1 had an increasing tendency af-
ter the treatment with compound rehmannia prescription (P <0.01). Conclusions The expression of cannabinoid recep-
tor 1 has an increasing tendency in LID rats with wind syndrome due to deficiency of yin. The changes can well reflect the
severity of wind syndrome due to deficiency of yin. We would hypothesize that the treatment with compound rehmannia pre-

scription may activate the cannabinoid receptor 1 in LID rats, inhibiting the release of excitatory amino acids, decreasing

the excitability of neurons and inducing cell cascade, and finally reduce the excitatory toxicity of levodopa.

[ Key words)

binoid receptor 1; Compound rehmannia prescription

Parkinson’ s Disease; Levodopa-induced dyskinesia; Wind syndrome due to deficiency of yin; Canna-
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MF 4= %594 ( Parkinson’s disease, PD) f&2 & T+
BB AR AR 2R AT, T2 E R 2
i 2B o 3508 B 22 U ( dopamine , DA) fiE#H 28T 17
PREAS I PR L DA E R B0 iz sl R 28 LsK T3
FIZS A By g BUARLRE A . A €2 L ( L-dopa)
JEIRYT PD By Exbn i 259 (AN fd AT 5 R 45
Fiz ) 9 K , 38R 5% 1 35 40 5 B AE (levodopa-in-
duced dyskinesia,LID) , %5 PD & B4 G2k TR
KGR 2 B2 RIS R AN T S A7 300 h
PD BEMIGIRIGIT R T —& L, REMHFR
UEHT, Hh BE 25N RT DASE & PD A I RS 4%, (] AT
FEAR L-dopa 5 % #9 LID 2531 & AT . FAT i 0 2
PEAEIE B2 I U], A SCHR#E 3T, 2 3 PD K& LID
TEHEE AR LIBA e s XGIE A 221, 52 7 b #8505 8 2
DA SR , T 45 A i PRAR 2= Bl s s i H AT
W5 B AN CE IR XEEAE -G YT PD Mo LID By gy
B (BEIRER KL F], 21200810043734.2) |, I
PRI U T s,

FATIREA IR R 2 a5 R i 5 6-OH-
DA #5185 5t , i — 0 E I 1 ) L-dopa + "R 22 ik 2
&, B & 1 B g 2 KGR IR 4 AR LID K R
T IFAE SRR TR T AR SCHLE A R Y
W, BT & B, ARIRER R AR IR
Z M RACEENLEIAE PD K LID 9k Az & J ot f
HEEEERH, KKE CB1 ZIRnirsE53 7 E K
HNFE IR S AT 5T 1 1 30 BF 5% A FE A
I PR KBRE CBL SZAKTE PD 5 SliE 455 80 R RS

RN A 23k K B T b 87 I T PR, 38 DAER -
FREE 25387 PD M2 LID HLBE A N AE LAY, A G Y
I ARAIF 5 4L L

1 #MREFE

1.1 #
1.1.1 ZZ5shy

SPF %% SD K §,4 ~6 Jii&, ik, K 180 ~
200 g,120 H SRIFET bl B 25 K S sl ol
[ SCXK(77)2012 -0002] , sh#¥yimFefe bilgrhEEzy
KRS s oL EIR (23 £2) °C, FHXHEE 60%
~65% SN ROK K sh A, TR FARTE I
Vg T R 2 K A S sh ) o E AT [ SYXK (97) 2014
-0008] , -4 S g sh Wy fd H G 3R TR 45 3 NGB /Y
1.1.2 FEzZY

6-72 3 £ 1 i (6-hydroxydopamine,, 6-OHDA ) :
K E Sigma 2y A 77 s B #5805 HE (apomorphine,,
APO) : [ Sigma 23 &) 7= i PLIRILAR ;: 3¢ [F Sigma
NELFE A 2 Sigma A F PR AR Z B 36
Sigma 23 A7 i (#1645 . 192K1885) ; R 22 i . 3£
Sigma 23 7 7 5 (41E5-: BCBB8323) . 4 J5 b 8 )y
(FAME AT WSS 2l Eak) . %
E T FERAZE WE R 518 ¢/mL, i LI 72
FEMABRARARI T, KREP254 H &, %
INERITITE A DB = DA x KB/KA, DB. #5ifi
TR R B H O &, DA AR R B S B
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KB KEFIHITERE(7) KA AFIETE R
(388), EI. KEEHHMHE DB = DA x7/388,
1.1.3  FEH]

P& (anti-cannabinoid receptor 1) : £ [E Abcam
W] P (55 : ab23703 ) 5 Bactin (N Z) : 3£
CST A i (5255 . #4970) s I FEH R =P B =
KAOSHE = b
1. 1.4 FEALHS

KB 37 AR E A : RWD-68003 B R 31| Hit 7K
TR e R A BR A 7] 5 73 M KF : Sartorius Anglytic,
910324 ; Western blot Rk B R 5. 55 [ Bio-Rad
3] O L LESOK #Y | Beckman 28 H] it
1.2 FAEEZNRUE LID X RS H &

SR H RLEATAT R, A T = i
AT R, H 3% IGE FL 240 50 me/ ke M ST R
P, AR JERE R U T S A e A b SRR AR,
ARFLIREE (R4 B R K) B HLHBE . R 451
W IE P YT R B TR Bk, 3R R, R R
X, DAHT B A v AR A 5 R 200 28 K U <7 1A e
ﬁ[ﬁ]%,ﬁﬁfﬁﬁ%ﬁ:ﬁéﬁ@ﬁﬁﬁ 5.2 mm, 1
A2 1.0 mm, AT 9.0 mm, Q@uiKJE 5.2
mm, IEFLAM 2.5 mm, R T 8.5 mm, MG
BT FARBREBOL/INOETT S, 1 S L S e
#85 6-OHDA (IR T8 0. 2% 4= % C A #ER K
o, BDFE & 24 S PU IR IR 0. 001 g, % T A2 FEER /K
0.5 mL ) AL MR BT (LA 1.0 mm/min 3
S IEEr) ,AEFL 3 L, FESEEE N 1 wl/min, 7 5T
SEERS BE 5 min, ZRJE LA 1.0 mm/min 3 JE 2218 R
o FARERUG, FHEE WG48 I £l 55 6
YIRS IR R B R 7 d, T s W3 T i
MR SR SR, BFARA R ES 0.2% 4E4E % C
A A BRER K, TE 8% B2 S AR 48 3h W, AN VR AT AT 4k
P10 d J5, IIE 41 APO 0. 5 mg/kg 175 & K
lia] — € &% , 10 S I LR e % % 30 min PN A e A P
B, LR BT 2 > B 4r8h 7 IE ARSI PD
(L TR

) PD BEAY K 45 7 I8 I 1 4T L-dopa +
FLZIE(50 me/kg L-dopa 1 12. 5 mg/kg “F22J)F, BP
L-dopa FIPE 224 T8 0. 05% I ZEEFN 0. 1% HIFT
IR A S K B 10 mg/mL) , B H BEIK,
HEE2 JH, IEE A IRA RTFRA S T IE A
R 0.05% K ZTEFN 0. 1% LI LR A4 VE 5
KCEEHBR, L2 B, 2 FJGE LY, A7

AL AIM (AIM 350K F 20 43 ) £33, H APO iESF K
SEORT 0 € % Bl 5 3 m 2, Sk B R 2l XUGIE LID A
iﬂim .
1.3 SAEKRABH
1.3.1 Srdrik

SR JZBEMLIE , K B 3 KUIE LID A7 K R
BEHLS A 4 41 BB S XUIE LID4 J& 6 JAfR R4 2
T T 4 6 R4, [ 6 H ., 5 BUE & X g
4 J& .6 AL BFA 4 JH 6 A4, HA% 6 H,
1.3.2 4255k

[ K 3l XUIE LID A58 20 K BRAE s 1 5 L-dopa
+ T2 (50 mg/kg L-dopa 1 12.5 mg/mL %
JBE) BOFERE 25T A BER K E B B kK
SUEEME 1 5] L-dopa + “FZZBFAGIERE 245 24
BT S IE R TR TR TR
SR 0. 05% B CEEFT 0. 1% MBI IR 1) 1
SR B SERE 45T A FERAKHE S . AR RE
W2 mL,BH 1R, ESHZS 4 T 6 A,
1.3.3 HEARLH

(1) UK Bk

RH KRBT HRIG — AT #5245 3%
I3 L b2 T R , G T PR, FE VK BN a3
BSCRIARIFRE , 43 5 & TR g,
AR A E PR R R, IS AT - 80°C kA rh f
17, % 1

(2) PR

ST A IR T A SR IO R T 4 R A HE
FRURE, I | LK, 5 6E, S0, I ABUAR , 252, 28T,
1.4 WEISHR
1.4.1 MIESIXIE LID KB EAT 2 g

LID K EURAIIT 4 M N 2 B 8H {0 A
H F 81 /E ( abnormal involuntary movement, AIM ) ¥
g1 JHERE R B TR] R0 04 e A P A e R St ]

(1) AIM P43

K THS L-dopa 4 i .6 J&J5 4T AIM 1453,
R S5 R 2 25 J5 B3 () F% 35 min /Y AIM 2
PR, B CGE ST E 4 A, F74E 140 min, 4
WIS Z FR e 245948

(2) L-dopa 5 F-Ja XU BEFE 4T R 0 1F 2

KEAERE S S L-dopa — H & J5 #4747 M2
WEE 0 SN HH L-dopa Ji i€ 5% it s s 8] | 5] 8 e 7z
PR L) R e e o Bt ]
1.4.2  FHESIKGE LID K RZCRIAK N KRE CBI
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Z R H AR AL

W FH Western blot 15 A1 52 45 2H K R EORAK Y
KIFRZE CBI1 Z KM FRIRIED
1.5 SitFERERE

FITA GRS B i 22 (& = 5 ) o, R
SPSS 16. 0 JR A4 X5 55 45 #F 47 55 M 48 56 B oA, R
FHEAR 25 2250 (ANOVA) L4 il 5 6 Ji e, fifi
T K I AL B I R . P <0.05 NN EREAS

PR

2 g4 R

=A

2.1 FAEZNKE LID &R K RMEITAZHNEN
EEFMEFTHTFRIER

BA HE Sl RUIE LID A5 58 A B 3 52 [R] A9 S
HoAIM 3o BB B S GG 6 JH 5 4 AT

A, Z5H BFE(P <0.05) ; &7 Hi s )y T 4
Ji 6 JHG 5 LID BERI A A, 2 8 g (P
<0.001) . %275 i Jy 28 bifi 5 T 350 sf ) 1) 22 4 g
S 5 B B ) S W G e a6 JE 5 4 SR AR
Fois, 225 H B (P <0.05) ;4 )7 #5541 T 7
6 Jil5 LID MR 6 JEAH Hud, 2 7 A B (P <
0.01),

1 K Bl XUE LID A5 K B R S sl (1) i 3 A5
IF B Y RE A B Y i A 6 JE A 4 JE A
PoA, KR A3 n, 22 %A B ETE(P <0.01)
02 7 M B 7 2R 0 () 18 JE K R BRI A R 2 )
[ 2B WA a6 i 4 s, 250 B E
(P<0.01); &y #ieg )y 11 4 Ji .6 J& )55 LID £
RAMLE, 25 AR EE(P<0.01,8 P <
0.001), W1,

R1 Bl TG B SIRGE LID SRR A4 T AR5 (nx £ 5)

Tab. 1 Effect of the compound formula rehmannia on the activities of AIM ,time ( seconds) to commencement of

rotational behavior, the duration (minutes) of rotational behavior, the number of peak rotations to the contralateral side

in the Parkinson’ s disease rats with levodopa-induced dyskinesia with Yin deficiency stirring wind pattern(n,x +s)

. WERE 12 Zhista . e 2|4 i 1 )
AN 34 BEREJ ST B E S FISERERCIE
Time to . Number of peak
Involuntary Duration of .
commencement of . . rotations to the
20 5] movement . . rotational behavior .
= cores( AIM) rotational behavior ( minutes) contralateral side
Groups scores ('seconds) fimutes (rotations/5 minutes )
4 J 6 Ji 4 Ji 6 JH 44 6 J& 44 6 J
4 weeks 6 weeks 4 weeks 6 weeks 4 weeks 6 weeks 4 weeks 6 weeks
a3t AR 4
B IRA 0 0 0 0 0 0 0 0
Control
=] \é
fEeF A 0 0 0 0 0 0 0 0
Sham operated
LID #iRIZH 39.17 = 45.33 = 333.50 227.33 + 212.08 226.33 + 196.00 =+ 158.17
Model 4.69 2.50* 142. 11 132. 88 43.59 11.55*¢ 63. 50 82.54
ST T
Compound 28.83 + 24.33 £ 354.17 = 534.33 167.50 = 124.33 & 137.17+  134.33 «
Formula 5.95m™ 5.20mm 241.27 289.97% ¢ 22.87™ 16.4gmm ¢ ¢ 85.13 89. 87
Rehmannia

AL AR 5 LID BERIZE HE . ™ P <0.01 W™ P <0. 001 ;4179 AR 15 4 AL HAE: * P <0.05 ** P <0.01,
Note. Intergroup comparison: vs. the model group: WP <0.01 ™™ P <0.001. Intragroup comparison; vs. the 4 weeks group after treatment; * P <0.05

**pP<0.01.

2.2 SFMESFTHIGHESNRIE LID &8 X R
SURE R CB1 ZERIEER

B2 SRIE LID BE7 41 K BRECIR 1A P CB1 %
K5 NSO A0 % E AR X R BT
HAHLCEE S BT, 22 55 A AR (P <0.001) 5
B HE S XIE LID A7 6 Ji 245 4 F A0 Heds, KR
SUIRIR CB1 32K 5 NS 8 A0 % B LU (E ]

FEAG, 2254 W PE (P <0.001) . E 55 4 J&
HY5 LID 58 4 AR, Z5 AR EME(P <
0.01); Z HHiEJr 6 415 LID BiAl 6 JAI4H b4,
ZRABENE(P<0.001), BTy 6 HHB 4
JAZHAR LR, R ERECIRIA Y CB1 Z IR 5 NS HE %
WEEHEI mBRTEHE, ZRAREE(P <
0.001), W2 K1,
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2 I TBUS LID SRR RECRIKR N CB1/GAPDH [ HLES (x 5,0 =6)
Tab. 2 Effect of compound formula rehmannia on the CB1/GAPDH level in the corpus

striatum of levodopa-induced dyskinetic rats(x +s,n=6)

5 44 6 Ji
Groups 4 weeks 6 weeks
SN

s (r;ho?:m]ﬂ 0.480 +0. 026 0.481 £0.029
EEIN
. oA 0.480 £0. 029 0.480 £0. 031
Sham operated
LID f#44
Mi%el il 0.724 +0.012™4 0.650 +0.012M4®
5207 W7 4H

0.779 0. 025WA *

Compound formula rehmannia

0.929 £0.035MA ** ®

L 2H ] A 5 IR . P <0. 001 ; ST ARA IR AP <0.001; 5 LID HERIZH AR . * P <0.01 ** P <0.001, ZHN . 54 A

[b# . ® P <0.001,

Note. Intergroup comparison; vs. the control group; ™ P <0.001; vs. the sham operasted group:; 4P <0.001;vs. the model group: * P <0.01

** P <0.001. Intragroup comparison: vs. the 4 week group: ®P <0.001.

1 2 3 4 5 6 7 8
CBI 60=10°

TE:AERX IR 4 4 2 B X6 A 3.k TAR 4 A 4.
RFA 6 FAL ;5. LID B8 4 JH4H 56 LID 8 6 A4 ;7. 57 b
BT 4 58 T By 6 A4l

1 Western blot % /R 45 20 K FRECIR A N

CB1 SZ AR IK R

Note. 1: Control group at 4 weeks after treatment: 2 : Control group
at 6 weeks after treatment; 3: Sham operated group at 4 weeks after
treatment; 4; Sham operated group at 6 weeks after treatment; 5.
Model group at 4 weeks after treatment; 6: Model group at 6 weeks
after treatment; 7; Compound formula rehmannia group at 4 weeks
after treatment; 8 Compound formula rehmannia group at 6 weeks
after treatment.

Fig. 1 Western blot shows the changes of CB1

receptor expression in the rats of each group

3 e

LID BAK B BN [ £ 4T R F R B
L-dopa F=/E M 2 B PR S5 1 . AT LR BF 5T R
WESET L-dopa HAT M B, Sl R B HFSE %
W1,PD M LID [ & A5 KRR SZ AR 10 828 6 R %
DI HRTE KRR &R 2 M EE 4y CB1 AN
CB2 WiFhzik, W40 G | A MMECZ k" CBI
ZRE T A AR P AR 2 RS (AR X A
HER),IFTE GABA S A & R 4 28 00 2 fil K A 3
ik, HAEARH eCB, 3% i 22 fil 5 M 2 0T A AR,
I H5 22 ML 1% 5 fi £ 33 A0 52 %) =0 FH 2 fil iy .
(%) CBI SZ 44 | R WP i) 00 1) 28 il T ) GABA B 4% %
PR 2232 I ) R B, a2 Bh 6 sh kA7 JE #1, PD

A LID AR RO B i b 2247 22 A8 Ak S 80k
RPN CB1 ZIRMFRIRH VM, 4 CBI Z R 8%
G5, 22 W GBI 4 AR LID K R #2247 R 2
TP, MAAT AR R S BURIA N CB1 24k
IFEE RIS, M fT N R B™ & e
ARIE CB1 Z AR RIRBAR, RZ, AT ek
PR HECRIR N CB1 S2 R A ik

FAHE BN, K E H L-dopa SRIGYTHY PD
YEANE R LID J5 , SCIRIR N CB1 Z K5 515 5
H5pPp MHHEEBEMSE AR AR R
ZRIEL LD B R BUIR I CB1 A2 AR F 3k & A T o
S FER I M SCIRAKR N CBL A2 1R 1 3k 55
PD AH IV BRI 3, A SE I 55 I & I B ke 3
RE LID B A BRAE BOIR AR N R BRE CBI A2 1K1
FIR I RS (R R A AR (R A RE G EeiR
R KIFRE CBl Z R RILZI IS, X 53
BRBFIE 2 45 5 — 3, L-dopa H1 T HE w8 %4, H:
PSP R AR A B A D SR BEE G
¥ B[] A 24 1T B 23 5 i rh 8 2 i 2 T e A 505
5300 R A S A M 8 L R R e, TR
SURTR N E IR R G0t FETEAE ™ 51 KR CBI1
TR £

AW T AERT AT 0 3L Al E, IR YT PD K&
LID WA 807 —& J7 b 7 kAT T Bk o, &
H BTy v A BN 85 B IR I, AR TN
2y, EAATFRIF L, B A, IR I A, 2
1B [ 25 e e XU Bt AR EF 7 . AT S e
SER 36k B2, AT B AR 243 3% i AR R I
FFZFRI0 G0 A, A B T B s I 5 s i
PE BB TS5 5125 ABIIE 407 L2 4h
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PR PR R fepe s i 2 o™, 3
TS A B, 52 5 8 5 20 K BRBCIRIR Y CB1 %2
PR IAES LID BRI BT mta s JF HEEEE
H B 5 T B[R] A B R B ECIRR Y CBL 32 47t
AR FATTHEIN A Oy b e Rl R
BURIAN RBRR CB1 324K, fiff CB1 Z K1) £k T+
e, BRI ) A PR AR (R E R AR IR
T, TR T AT M dR M 25 5 &y by
W A] B IE L G NSRRI R IR R CBL RGN 1R
S A% SRR S R (] 3 g R A IR A
NN IEHECIP VER
S BREE S XUIE LID B AR K R AL T L-dopa
S W s E R DA 52 AR # v, AT 5 30 B 8L
R Glu SZARTERR AL, Glu B B, 24 ay 1k B 1 3
B, KIBRER CBL 214 (45 5% SRR X st 581, A [m] fig
B B IFAAE I A A= AT AR R B AR A 247
PRI, LAUERRRA A T 00 vh 25 52 J7 1 g 7 %) 9 ke
Bl XUUENA 4 A0 LID A1 K R B8 I 1 92 fif H i 3
URFE , BEWT 0 Bk A R SRR A MR DT
E B PR EERG R PR
2 X X W
[ 1] Pemoli G, Zihi M. Levodopa in Parkinson’ s disease: from the
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Noggin &N TUBRFE IR AR A i SRR PEHr
AR ST AN TS

(FHEAR AR R s L, b st 100071)

e

[{BE] HH AR 00 NogginRNAL THLFH , I 3X Lo TP 7 5 X4 Noggin L A UTERBUR .

FiE X EEER Noggin 1Y mRNA BHIUATHF 51, F44 X L6751 % 4% 8] Lenti-KD 1295 75 480K , 44 85 20 ks
Wi e HEK-293T A0 , AR5 A5 7 . K S 7 8% MC3T3-E1 08, A puromycin #EAT i 2L , 2545
FRERIBAMFR,, WL SCH 5 EE & PCR Al Western blot # ARAHIARFE THFH TR, GRS siee
it PCR 5 R 87K, AN T AT IR Noggin Fk H (1) 22 ik 5845 — & I TTERBCR , (0 HAT shNoggin-1 (P <0.01) X H3%
iKW R, Western blot £ B~ , WA T3L)7 51 oh H A shNoggin-1 (P <0.01) X} Noggin IR EE A HA BEMN
FEARIEH] . 8538 3RA5 T —F Noggin FEFI I THRIF 41 1% )75 EAE T4 Noggin HPK mRNA fFGE 1, A IMTSE I 2
FHZEIR , ZTHF 5] L T30 5% Noggin FEK , N1 T Noggin 22K B9 THE,

[RIR]  Noggin B[ ; FLHUTE ; F3h 28K ; Unev LB/

[HEHZES] 95-33 [ XERARIRF] A [XEHS) 10054847(2016) 01-0037-06

Doi;10.3969/j. issn. 1005 —4847. 2016. 01. 007

Construction and evaluation of gene silencing vectors of Noggin

MA Yu-nan, YOU Ying, SUN Zhao-zeng* , ZENG Lin”~

(' Laboratory Animal Center of the Academy of Military Medical Sciences, Beijing 100071, China)

[ Abstract] Objective To construct the retroviral-mediated short hairpin RNA (shRNA) expression vectors of Nog-
gin, and to analyze the silencing effect of the shRNA. Methods Four interference sequences were designed based onNog-
gin mRNA, and connected to Lenti-KD vectors. The recombinant plasmids were transiently transfected into HEK-293T
cells, and finally obtained the recombinant virus. Then MC3T3-El cells were infected with the recombinant virus and
screened by puromycin. The gene silencing effect of shRNA was evaluated using RT-PCR and Western blot. Results RT-
PCR results showed that all the four interference sequences had silencing effect on the expression of Noggin, but only shN-
oggin-1( P <0.01) was different significantly. Western blot results showed that among the four interference sequences, on-
ly shNoggin-1( P <0.01) showed a significantly lowering effect on the expression of Noggin. Conclusions One interfer-
ence sequence of Noggin gene is obtained, which can interfere the stability of mRNA of the Noggin gene, by affecting the
protein expression. It is useful for the further study of unknown biological function of Noggin.

[ Key words] Noggin; Gene silencing; Expression vector; Uncv hairless mice
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Uncv FoB/NUE T Qe O ARZE N RAEFE Wnt Al Notch F {5 53l #% . Uncv RALTIE K/ E
HEefLFHRETENLERR, BREER PR T BRI B TS B R R R S
PP 22505 S M A B Rl 4, E2AE BMP, 3R, MEAFFTE R R I Noggin 3 P 1E B4 19 %
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b i T EEEM

Noggin HE K 9] 73125 5 AR TS B9 IR iR, o H:
mRNA {T: 55 2 TS IR AR | Sk 35 8 24 O, el i
% (3 E HIE H Noggin b3k, 4% A S0) P,
FER N Noggin FERIXT 24~ R G010 & & FIEE Y8 1
VR EELAEH ., Noggin 5 IEA KM (bone
morphogenetic protein, BMP) 155 B 45 & BH 1F H: 541
NZ AR B2 A, RS PT BMP-2 4 -7, DT 40 1
BMP YEHIR5 55 Sl

A S A B8 e T A I RNAT 5 2H 4044 %
Noggin HER AT RNA 410, Ui 16 H A R TUER R
IRFRAR, LM FAF5Y Noggin FERI X BRI KL M
KAF ZEIEA R, R HEFF Unev TE/NRE
WRBE B, s HAE B R A F R
R AIBLEL

1 #MBEFE

L1 ##
L1 R

EndoFree plasmid ezFlow mini kit( PD1220-02) |
Gel extraction kit DC3511-01) | EZgene"" tissue RNA
kKit(R6311-01) & Biomiga fifi f# 7= i, DNA ligation
kit ( D6022 ) | PrimeScript RT reagent kit ( RRO47A) |
SYBR® Premix Ex Taq™II 24 Takara &% 7= &, Pu-
romycin ( J593 ) & Amresco i B8 7= 5, G 4R 0L
DMEM 75 4 55 3% £ 0. 05% EDTA J#ifii & HyClone
B i lipofectamine 2000 %% YL 5] | % DMEM
(Dulbecco’ s modified Eagle’ s) 55573 DMSO 4 In-
vitrogen S 7= A, 4 x SDS FREGE WP (1 x PBS 2%

W& .1 mol/L Tris-Cl 1.5 mol/L Tris-Cl 2} Solarbio
A R il , T Noggin %22 s DR (ab16054 ) 7 Ab-
cam AL HRP BRIC I E 509 — 5T (CWO0103) |
HRP #RiC 40/ 4T (CW0102) (HT B-actin
LT B HL R (CWO0096 ) . BCA 2R 5 &K ) &
(CWO0014) g Fe o tH 42 i B ™ i, B B by IR 2R 1
JHR NaCl &35 2 [ 71271
112 GRS bk

Lenti-KD #E &  pMD2. 0G JFiki  psPAX2 J5i i il
HEK293T £/t ih A 52 56 %8 VR A7, MC3T3-E1 41 i1l
FI o ] B 2R e Bl 2 2 I T il = 2 4 i v
Oy TR TR EARIE B s .o B RS )
LE LT[ SYXK(%2)2012 -004] ,
1.2 XWHE
1.2.1 M5 21 Noggin JEF RNAQ 5 2 214
AR

(1) Noggin FE[H shRNA 0521 11k 1T

A siRNA BB, &% B 93 Noggin
(750, BETFPU 4% shRNA SRIE 731 T 9 3 -
tp://www. lifetechnologies. com/cn/zh/home/life-sci-
ence/rnai. html ) ¥ 31 H ¥ 25 B %0 A9 /N T ¥ RNA
(small interfering RNA | siRNA) YR AR 751, I L Jk
mRNA BT B 2% RNAG Fe 5 PR ) )
5, KM Blast FPF XS PR 51 SEAT R IR 53 #r
HEBR shRNA 45 55 M 40 i) FC A B PR R BE g1 00, 1
TEWI R EAMWYBRIEE P 51 1Y 5 I 43 591 i A B i 4 7Y
DIME BamHI BRI A VB EcoRT BBV 5, B
THIYPY 2% sShRNA ZERHRRIFFI L 1,

£ 1 shRNA ZEEFHRFIIHE

Tab.1 shRNa oligonucleotide sequence list

K

Names

52

Sequences

shRNA-1-forward
shRNA-1-reverse
shRNA-2-forward
shRNA-2-reverse
shRNA-3-forward
shRNA-3-reverse
shRNA4-forward
shRNA-4-reverse

57 -GATCCgctgaggaggaagttacagatCTTCCTGTCAGAatctgtaacticctectcage TTTTTG-3’
57 -AATTCAAAAAgctgaggaggaagttacagat TCTGACAGGA A GatcetgtaacttectectcageG-3
57 -GATCCccclaaggagaaggatctgaaCTTCCTGTCAGAttcagatceticteettaggg TTTTTG-3
57 -AATTCAAAAAccctaaggagaaggatctgaa[CTGACAGGAAGticagatectictecttagggG-3’
57 -GATCCcggccageactatctacacatCTTCCTGTCAGAatgtgtagatagtgetggeeg TTTTTG-3”
57 -AATTCAAAAAcggcecageactatctacacat TCTGACAGGA AGatgtgtagatagtectggcegG-3
5’ -GATCCcgagatcaaagggetggagttCTTCCTGTCAGAaactccageccetttgateteg TTTTTG-3 7
57 -AATTCAAAAAcgagatcaaagggctggagit TCTGACAGGAAGaactccageectitgateteg-3’

(2) shRNA ZR A4 ity 4 7t

VOISR IR BEH Invitrogen 23 H)A K, 1R
A AR S RUBE T FR i 1 A D) 1 BamHI I

EcoR1 XU ZAK BRL Lenti-KD, 44 H 19 hv Be gk A7 (1]

W, FH DNA ligation kit G EEHRU) 5 204 B
SR KGR DNA , H47WyAk DHS o S8z 254
JL R BN T AR R EEER, BRI PCR ik
PR se R AR A RIHE TN . PCR 519103 2,
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&2 SlWIFEsIER
Tab.2 Primer sequence list
HR il
Names Sequences
KD-forward 57 -AATGTCTTTGGATTTGGGAATCTTAT-3’
KD-reverse 5’ -TGGTCTAACCAGAGAGACCCAGTA-3’

> -GCAAGAAACAGCGCCTGAGC-3’
> -GAAGCAGCTGCCCACCTTCA-3”
-GCTTCTTTGCAGCTCCTTCGT-3’
’-GACCCATTCCCACCATCACA-3’

Noggin-forward
Noggin-reverse

Actin-forward

wn L L N

Actin-reverse

(3) 1w TRt

FRERGRERT , FIAE 293T 400 7 x 10°/60 mm F-
L, FfA 5 A L, b — A o 45 40 2 X B 35
shMock , H: N I & P 91 AN EF X H I EEPR A iRk
Ro shMock W BT % J¥ 3] 5 GATCCCCTAAGGTTA-
AGTCGCCCTCGCTTCCTGTCAGACGAGGGCGACTTA
ACCTTAGGTTTTTG, H lipofectamine 2000 ¥4 4 i
FIPEATARMIEE e | FORE pMD2. 0G Fil psPAX2 45 1 g
3 Ok Lenti-KD shMock | shNoggin-1 | shNog-
gin-2  shNoggin-3 .shNoggin4 1pg, AT BE L2, Bs
F23 d Wk B,

(4) Fo0E 4L R T

JERYLHT, R MC3T3-E1 41 2 x 10°/FL T/ 1L
Mo SRIGFT e B R AR A RS FR (1.5 mL 8%
FEHEA polybrene 15 pg + JREFIK 200 pL) , B4yt
W, W BT IR 3% 48 ~72 h,i# 3 EO6 WAET,
SER R 0 . Z G HEAT 2906 , A puro-
mycin( 10 pg/mL 2 ) o 2RI INA puruomy-
cin T ZRAET, IR TR I AL, 475 KB 43 A7 176, I
Py, 4T Western blot 258
1.2.2  Noggin FEF VLB TR 422

(1) SERFPEEE = PCR K Noggin FEH T3

P& GenBank H B-actin FE[H F Noggin e S
X 751, i1 Primer Premier 5. 0 #X{4F 164751 Hrik
it 1 NCBI H Blast J751 LS D BE, 90 45 460 00 51 4
FEEEE, 519 F 50L& 1.2, H Ezgene™ Tissue
RNA Kit 377 & S BUREAS 77 50 RNA, JIIE RNA #}
J&i , | PrimeScript RT reagent Kit {7 & #E 17 & %
o T&I SYBR® Premix Ex Taq™IT 357 156 B 45 ik
TP 1 P HFRFE N 95°C 60 s, (95°C 15 s, 60°C
15 5,72°C 45 s) x40 NMEH, BRI 3 IKE
2. VR HIE PCR N YRR, AR P Fr v
HHZE DL R o et 4 o fTH S e s as R, A
SAS GE T ik S 9 KA A5 30 00 2% T 0 5 6

H B9 HER mRNA [ RRRCR

(2) Western blot i lll Noggin TPl

T TP 4 T Hh o AT - B F T 1 351 11
RIPA 2, 780 WA TIR ), B T UK - 24#% 20 min,
14 000 r/min 4°C B5.0> 10 min, WH Fi5W . H BCA
B e T S B VR @ AL 4 < SDS |
FEGE P, W 10 min, T B ) 45 19 12% SDS-
PAGE ¥l T )5 , BALINA SRR 2 A, fe el A
F ALY H marker, fHE 100 V HIKE , TH7 250
mA FERR, B 1 h (R 5% AR WK ) | #6T5
FRAE, HRE BN 1: 1000 5 B B9 $T Noggin
REEETUAR, NS E A BEMA 1: 5000 Bt
B-actin FREATEREHUIAR 4°CHFF B, H TBST P
SRR 8 ming A3 BT R Y 1: 8000 i 14
ThU,EIRME 1.5 he [RIAEH] TBST VR =K, &
K 8 min, PP S, 0 IR A W89 &6 AB
W, 1 min J5 EBRRIAT R,

2 R

2.1 PCR £TEHIER shRNA #FHK

FHBRHIME N VI BamHI F1 EcoRT % 3844 5 ki
Lenti-KD #H17 WAV %@ , BRI HM R B (E 1),
H B H- Be R /NE 6000 ~ 8000 bp , 55 7 11 45 5 7853
bp FEALF G BEUITTH T BORL 1Y B IR E , 2B 21
7, Gt BV OB s 2 AL MRS YIYD R B BUR
INBIKE AT, ¥ shRNA [ A EcoRI F1 BamHI
XY HERIT A

FH DNA Ligation Kit 207 £ 3% 22 B J5 B i
M 2

bp

10000 —
8000 —
6000 —

1 :M:1kb ladder marker;1:Lenti-KD JF kv ;
2 :BamHI  EcoRI XU i B9 Bk
B 1 Lenti-KD ZA&MAEGY) 42
Note. M: 1kb ladder marker; 1; Lenti-KD plasmid;
2 The product of plasmid Lenti-KD digestion with BamHI and EcoRI.

Fig. 1 Enzyme digestion analysis of the plasmid Lenti-KD
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AR F B SIE K B AUEE DNA K 3% 527 W) 5 AL 5]
DHS o J&Z S AL, B T PCR Jy 2% 0 o 1 BH P 5
Be(E 2), BHTETERERS 2] 170 bp B PCR =4, Ik
RERS ] 105 bp W), BiE oD EALEA Y,
i 1 1 1) BH A B 6 AR RO R e 2R A T 2 — 25 B 3
E, 0 4t SRR

(]

200—

100—

7E:M ;700 DNA marker;1,2 . 540 BB H M sE e
B2 FELFE PCR SR
Note. M; 700 DNA marker;
1, 2. The PCR product of recombinant plasmid.
Fig.2 The PCR products of recombinant plasmid

200pm

200um

2.2 GFENEBRERLE MCITI-El AT LN

FH 2937 4 it £, % A9 18 5 25 S MC3T3-E1 4
JH SR I BT B RS RIS IR 48 ~ 72 h 5 it
PN RARTE , M 1 LG oL (1 3) . AT LAWT
MR, RIRGL Y . Z e #7250 18 15
FIREMM AR,
2.3 SRR EEE PCR il Noggin B E T iH3L
e

it 1Q5 26 i PCR AX A 47 444 1 £ 8 LA
B-actin HNZ 2~ 22 “ AT EE AL BRELYE AT Graph-
PAd Prism 5 BRIUFER], 454 SAS 9. 2 Mk (4F 153
AN s (K 4) , 328 shNoggin-1 (P <0.01) 2554
B3P shNoggin-2 (0. 01 < P <0.05) F1 shNoggin-3
(P<0.05) 2 5%F 2 #VE shNoggin4 (P >0.05) 2%
SR YE, i shNoggin-1 TR et
2.4 Western Blot ¥l Noggin TR

RNA 7E ML 3h % i 40 i b J2& T2 25 5 mR-
NA KPR RS R AR IR KRG, h T
W TR EARIELAER S mRNA KX,
PEPE Noggin £ v EPTIR, Hl Western blot )77 1543
MR (kK A8 1B (5 A) , IFi i Photoshop
7.0 KEESTHTE A, 454 SAS 9.2 S ATk 1445 31 LA

200pum 200pum

200pum 200pm

AL TE S MC3T3-E1 400 ; B B XF BB 2 shMock B4 MC3T3-E1 40}l ; C-F ;%57 shNoggin-1 ,shNoggin-2 . shNoggin-3 , shNoggin4 /2%

Yt MC3T3-E1 4tifift,

B3 18R MC3T3-EL 4IEZOE ISR ( x 100)
Note. A: MC3T3-El Cells; B: MC3T3-Elcells with negative virus infection; C-F: MC3T3-Elcells infected with different viruses ( c: shNog-

gin-1; d: shNoggin-2; e: shNoggin-3; {: shNoggin4).

Fig.3 Fluorescence observation of the MC3T3-El cells infected with Lenti virus( x 100)
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EE

a b [ d e

1 :a:shMock BHHERT # s b-e . T 42751 shNoggin-1 , shNoggin-
2 shNoggin-3 .shNoggin4; ** P <0.01 5 shMock BF1HE X} i 20
HHZESAH BEM, * P <0.05 5 shMock B PERS BRLLA HL
25 WEE,

B4 SERPOEE I PCR AT Noggin 5 THEACR
Note. a; Negative sequence; b-e: Different Interference se-
quences( b: shNoggin-1; c: shNoggin2; d: shNoggin3; e:
shNoggin4); * P <0.01 means extremely significant differ-
ence compared with the negative control, * P <0. 05 means sig-
nificant difference compared with the negative control.

Fig.4 Identification of Noggin gene interference
effect using RT-PCR

THIE(KE S B), Western blot 253 7~ , 11 4
T F 5, shNoggin-1 (P <0.01) Z 54 B %
P4 .shNoggin-2 il shNoggin4 ( P >0. 05) 257 o It 3%
P4 shNoggin-3 (P <0. 01) i 22 54l i H IRk
i [, HiA shNoggin-1 TR H4E80CR fe i,
55T A B PCR 45 RAHRL,

3 itig

TEARIN Noggin R X 24~ R G0 K H FIH 1
(A 5 EEAVEM . Noggin 5 BMP 454 1
IR H SR Z AR S5 &, NI BMP AR 15 5
e il e, BMP 2R 0 i 22 L Smad B8 AR AL
G, RIEHAEYSHERY . BMP KIER S 5T
WRBRIS NI, FEEMEIEM ., Noggin H:H
£ BMP {5538 % il 10 ) BMP {55 | fie o B 4%
)X 8 ;Noggin-Shh {55 BETH 15 B R ML, Ref
BB AR BMP 155 18 1 8 5 40 i 5 15
TR RRG RO pp 2 F D HAMH15) Noggin
TEME R G R B KXot b WA B4R, BeAe ik
R AN R E , AR 0 bR 2 82k i B 37
K2l 4 R Noggin BIA A 25 B i) N

(A) 1 2 3 4 5

(B) 0.15
%

=010+ 1 e

E

&

=

Z 0.05+

a——
0.00- == I
a b [ d e

1 :A:1:shMock BRI ;2 - 5. T4 7% shNoggin-1 .shNoggin-2 shNoggin-3 .shNoggin4 ; B:a:shMock FIHEXS I8 ; b-e;: THJF51 shN-
oggin-1  shNoggin-2 shNoggin-3 ,shNoggin4; ** P <0. 01 15 shMock AR} BRZHA e 25 A B35k

5 Western Blot &l Noggin T R
Note. A: 1 Negative sequence; 2-5; Different Interference sequences(2: shNoggin-1; 3 shNoggin-2; 4. shNoggin-3; 5

shNoggin-4). B: a: Negative sequence; b-e: Different Interference sequences( b: shNoggin-1; c: shNoggin-2; d: shNog-

gin-3; e: shNoggin4); ™ P <0.0l means extremely significant difference compared with negative control.

Fig.5 Identification of Noggin interference effect using Western blot
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255 Noggin J&: B # R4 & B T 1)
BRI, AR5 K BUAE & B &7 B0 5K
BB B 2 IR M 3E 2 1Y Noggin 2 BMPs/CDMP
FAETY D WANE A EFSE B, L BMP 1 il 5
Noggin T-Hl MC3T3-E1 41, I Iin HLAK 25 .0 7 H 3%
Jei AT Runx2 AYFK, BT BMP {553 %), 3
7% MC3T3-E1 40 f1 5 BMP 15 S @B B YIAH . N
TAE TR Noggin J& % BMP {5 53 B 09 0k 5%, 3¢
fIT35E FH MC3T3-E1 41 B 3% 45 B8 A 53 i Noggin &
AR E AR,

RNA T3 2 &P H Andrew & ILZE H4AR N mR-
NA S IRUEE RNA A 57 A B i, JE R Rk 2
HIE X RNA MHIAEE ) Tuchl & B RNA T
VHRENS R 5 P v AT R U FL 30 4 A P A R
RNAi J& Dicer BLEHLBTH B U AUE RNA A2 A% 21
—25nt FIRUEHE ST siRNA , H AU e 45 14 e vk =
5 RNA T PRS0, Hp— & it pe
RNA 75 S VT B & & & ( RNA-induced silencing com-
plex, RISC) &8I I E AW, % E A KT YT
5 siRNA H #MF) mRNA 43 sl #05E R Bl A0 o 72
T A A N K DR AR 40 N R kT R,
RNAi i1 8645 2 ] F AR FE A 2= DI Re I 7%, 1
MRSk &SRR W B SR AR, RS A
FH RNA T HARXT Noggin K #E4T RNA T30, A
5T Noggin & R B4 T M A& 3L AN A
AT ZHBE A FER , o 7 AR B3R T R T i AE
FHAHLEL,

295 5 AR 2 — i A T e o M 35 2 i 40
A B AT IR AN IR R 2 R 323k gt K
XoF 240 B 1 P R AVK e FE M e SR A, R B 4
T RNA AR A il RNAL FHRAEREA
PEFR K, siRNA F A &R H B A A8 M f XU
RNA 5 FUTER T 048510 B G L B 185 BH W7 1%
LD P, DT UL 122 32 PR G 4 A S i, G4
¥ A RME R T RNAL A B8 32
JEBAEEFE IR SE R D RE AL RLR Y7 TPz R 1)
FEEAEH, ARS8 B R H 612 8 3 254K Lenti-KD,
DLH A B RNA 04 7F 1 5 40 M o8 s % s B
cDNA, FiLUG & A BN A o84S DNA, i1k, B A
FEAE BN Y R, R REAS 15 2 K I 35

TG LI EE T /N B Noggin 3& RIS B/
S RNAG 204, 56 e /N MC3T3-E1 1l & i g
S NA AN Noggin FEPH ik ifa e gtk , M5
ZLF5E Noggin FEPIX BRIL AL T WA L[S ZH
Bz, AT AR B4 R B AR R AR FH AL

PR AR, 455 & PR, shNoggin-1 T 080K i 5
HIAW R T MC3T3-E1 20 i Noggin mRNA #i
AN RE, SBAZHEZS AR EM (P <
0.01) . T4 # Ay g sl B, by F — 25 46 ) IR
Noggin F& PR X AH AR 538 i 1) 52 i B2 LAl

& % X #k
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Establishment of a novel rat model of distraction osteogenesis
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[ Abstract)

Objective To establish a new model of distraction osteogenesis in rat tibia. Methods

A customized

external fixation device was attached to the right tibia of 40 male Sprague-Dawley rats. A 4-mm bone block was resected

and the tibia was shortened. To investigate the bone healing during the distraction osteogenesis period and reconstruction

period, and general observation, x-ray analysis, and histological examination were performed. Results

The device was

stable and effective without hindrance. The tibia length was recovered and bone union was achieved. Conclusions A no-

vel Sprague-Dawley rat model of distraction osteogenesis in tibia is successfully established, and this is a reliable, practical

and reproducible model.
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YRS K B 0 [ SCXK () 2013 - 0020],
2 ~3 A%, %1260 ~280 g, TE) M EZRFEH —
B e 5 B SPY 2R S0 it rh iAE A T S B B [ SYXK (
1) 2013 -0092 ], HHIRE , CIR KRB R A
12 h, IR EEEEHITE 24 ~26°C , AR 3 I AE 50%
~70% ., FH IR S PG 3R R 45 7 NG ¢
11,2 F8UE

1 R BRI RN [ 5 ( F L& R

1) gl (i sh TRARA A, Bifg) &l 0.5
mm S [E (REFE) B BUR & (BUMRLE)
Webr R R (HE 1) ; Olympus-BX53 =¥ i i3 %
( HAREAREHT) 5 Leica TP1020 ~ [ 3 5 AU
JKHL( Leica Biosystems, fE[E) , KD-BM A4 4H 41
HPL VL R R A AR B # A R A ) |, KD-202
AT BL (VL 4 AR AL SR I A R A )
Leica Autostainer XL H 842 A #L ( Leica Biosystems,
TER) .

$2.2mm

HRJEFE Imm

R A 4 #0525 mm M2 #2474 #2,5 mm M2 #2847 4 #z; M2 425 16 #;0. 5 mm 554 4 #,
B 1 HSIRREE RSN E A

Note. Four circle plates; Four 25 mm M2 screws; Four 5 mm M2 screws; Sixteen M2 nuts; Four 0. 5 mm Kirschner wires

Fig. 1 The customized external fixation device for tibia of rats

1.2 7%
1L.2.1 RuifEs

R 24 h ANEEK, RFTFRE, 5% 7K & SR IR
i, FH i 6 mg/kg, /5 FRCHBE R A8 & G I & H
75% RS ST, 75 8 JT B PSR AR H 250 mL AR
KA T b ke
1.2.2 FAREE

BT LT 4 22 1 o R B A 0 e O 1 BB G
R K, REPUARRE JRE IR, 1
YITZ) 1 em, BEPE S BRI, WILIRI B A 4 2 42 T,
BTN YT E R 0.5 em, UELIA] BRIR AR
B G HEE, BT T B Wi, 24kss AU
FeRk

HAEES-HOME R A% 0.5 SORE IR
B BRI 45° 36 BT IR Sh 2R UE A, 28 s
B S B TRl AR 2 AR 5 AT 558 — AR e
RIS 30° ~45°  FEIR 5 | MRSEE SZEA L BE
TMOAIE R R R AT [ R R B L R A AE

MOE AT PR B Sl R BR/NBE i 5 28
A aiE A,

B SHOME R R, IR TEIRE TR BEA
v LA 2 MR B OMOT A, R IRE DR B 4 14
T PR e B

SCRREE R RS I E R ) DR TR R
JEE, LHLAL 1 mm Bk AR b s 2 AL 1 (Rl
FHR KR vP v 20) |, 5 I FLAR IR 1, I o A
KB 4 mm, B5Y 2 Fisk, 800 8R40 50 9 o 20
o BB RS A 18 B A W X6 Fe 25 47 B IR
ETIREE . XP AR, Pk S HEE (K 2) .
1.2.3 ARjFabr

4 TN ERRENE, EH3 4 KSR 12
h, AR, R 7 d NERIERFR 2T RO TE
1.2.4 %5k

F R 7 d 5 AR 3 A g R SR AT IR AT A K
0.2 mm/d,#ELLHEK 20 d, 3 4 mm  PKE R H&E,
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2 FR

40 HUHEMER BT ARG BIBe I H ik g HE 0
A R, ORI : (87 +£11.58) min; AR5 A
JIRESFIE] : (3.8 £1.45) d, MG K EUBAATE SIIE® ,
PR I e LR 28 4 45 01 ARE . 22 kI
[P 2 03 PR A1 T AR 2R, R DL Wi A LA B
B RARAL BTG AR RS, AN T 5E #5 X0 K R fig
T B s
2.1 ALK

ARJG 60 d Prbr A 48, BOR B A, 25
Pt o LA 1 2 s 000 1 B, A PR 2 oK R X,

4% PP RS O L AE 48 h, T Plank 645
B524 h LK e 24 h, 4 H SR HLA K BB |
B A WA R IERE S um, 2 A E
BLNAT HE Yoo, e~ W8 A& B2 ol i i X 3
EFYEE Y A, I R R A e i
AR, B g2 (1 3)
2.2 BB=E

X 2R ()M B 2 R 25— IE B B se A5,
115 DR7500, £ HLIE 50 kV, %504 mA) ([ 4) AR
J&i 2 d DB A B2 RS AT LS A B
sIE AR E I e, A2k 20 d )R, IR REIR AR
AR5 8 J o Wit A i 2w m S,

TE A TG A B BRI 52 R 5 B
C U R R e R B R K 4 mm; D ARG DIRETG 31,
B2 FARLIE

Note. A: Holding tibia with Kirschner wires and circle plates. B Fibula osteotomy. C: To confirm the

4-mm bone block was resected from tibia with a Vernier caliper. D: Functional activity after operation

Fig. 2 [llustration of the operating procedure

B3 LW HE QetigiR(A. x40; B. x100)

100um

Fig. 3 Histological pictures of the bone structure
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ARG 2 d;BARJE 14 d;C.RJF 60 d,
B4 X4l
Note. A: 2 days after operation. B: 14 days after operation. C: 60 days after operation.

Fig. 4 Results of X-ray examination
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[FZE] B BETATE RIBURD I R 2 1597 1 45 W AR R SR 5 41 21 TLR4 NF-kB p65 & 5
H IR, F75k W HE AR HK B, LA 7R 5T 200 T I AR FF 25 & TNBS(2,4,6- 3R R ) IR &
TSR Fi ST S BE , 4 90 HORERBENL T 28 A B TE RIURIIG YT 7 .14 .21 d 2 S PR XT IR (SASP)
2, HZ5IRTT Ja R G E414L SP 3 F1 RT-qPCR %43 5Kl K BR45 I 40 804 TLR4 \NF-kB p65 £ H FIFER ) 2215
R HHRBIERET AR NN SR HI A IR, 2 7 A WEM (P <0.01) s AL SP IS R
78 : TLR4 \NF-kB p65 TERRIH K Bl ik 4 B HTTR (P <0. 01) ; 2549 T FUS &6 Y7 4R BL TLR4 \NF-xB p65 ik
BIk55 (P <0.05) ;RT-qPCR {45 SR /R - 545 (4L LR, BB 2 K B TLR4 \NF-kB p65 FRiER (P <0.01) ; 51
I 3, V9T 5 B 4 K R TLR4 \NF-kB p65 FIkIEFT (P <0.05) , 4538 AVE R PUKL T 5 i 45 1 Zh BES S RE I v
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Effect of a Chinese medicine, Jiuxieling granules, on the
expression of TLR4 and NF-kB p65 in ulcerative colitis
rats with spleen and kidney yang deficiency

WU Yu-hong'*, XU Ya-qing', LI Hai-long'*, LIN Xing-yao', CHENG Xiao-li', MING Hai-xia', ZHANG Lei'

(1. Gansu University of Chinese Medicine, Lanzhou 730000, China; 2. Key Laboratory of Traditional
Chinese Herbs and Prescription Innovation and Transformation of Gansu Province; Gansu Province

Chinese Medicine New Products Engineering Laboratory, Lanzhou 730000 )

[ Abstract] Objective To explore the effects of a Chinese medicine, Jiuxieling granules, on the expression of
TLR4 and NF-kB p65 mRNA and proteins in ulcerative colitis model rats with spleen and kidney yang deficiency. Methods
The rat model of ulcerative colitis with spleen and kidney yang deficiency was established by oral administration of rhubarb
decoction, intramuscular injection of hydrocortisone and TNBS (2,4 ,6-trinitrobenzene sulfonic acid) combined with etha-
nol enema. All the 90 rats were randomly divided into blank control group, UC model of spleen kidney yang deficiency
group, and Jiuxieling granules treatment groups for 7 days, 14 days and 21 days, respectively, and positive control group
(SASP). After all the rats were killed and colon samples were collected, the expression of TLR4 and NF-kB p65 mRNA
and proteins of colon tissues were detected by RT-qPCR and SP immunohistochemical. Results The results of immunohis-

tochemiscal assay indicated that expressions of TLR4 and NF-kB p65 in the UC model group were significantly enhanced,

[E£TH ] EXRARBFELTH (45 :81260520) ,
[EZBN ]I RETA(1967 - ), B i+ AT, 507 W P ERIELS & SR B MATEDFSE . Email: 172924249@ qq. com
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when compared with that of the blank group (P <0.01). After treatment, the expressions of TLR4 and NF-kB p65 in all

treatment groups were significantly decreased (P <0.01 or P <0.05). The RT-qPCR assay results indicated that the ex-

pressions of TLR4 and NF-kB p65 in the UC model group were significantly enhanced when compared with that of the blank

group (P <0.01). After treatment, the expressions of TLR4 and NF-«kB p65 in all treatment groups were reduced (P <

0.01 or P<0.05). Conclusions

Jiuxieling granules can alleviate the mucosal inflammation and facilitate the mucosal

repair. The main reasons of which may be associated with reduction of TLR4 and NF-kB p65 gene transcription and protein

expression in the ulcerative colitis model rats with spleen and kidney yang deficiency.

[ Key words)
Rats

Ulcerative colitis; Yang deficiency of spleen and kidney; TLR4; NF-kB p65; Jiuxieling granules;
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5t 97 PE 45 1 % (ulcerative colitis, UC) f&—Ff
MR R AR AR R 5 M T T R R TR
I PR 3222 2 B0 IE TS L 260 VR ol 38 DL & L
LU, DB U B RN )2 89 S80E M 9
NERAE, R A AR LR RN R R A 45 H W
FERGESR B, R &5 & M™EMNIF K
iE AT JLAR B 5T & B P R 2 DL R R U R A A
IBIT UC I7 R4y, f FH v B2 25 ] DL OGS AR 1)
15t 97 9 AR R0 25 i 85 TS %) B 28, AN R R L/ LA
KA G T R A ARG )T 5 BT
BN, mIEAIES UC B 3SR AH 5 /Y
SCHRBIESE % B, 9B BH  JIE 7 Ak 22 00E 8 v 7
IS, JE G IR H ULUE | 2 B UE A RSN I IE
T, 3 B DU ph AL B L R AT T, AR RN
BEEATWARE @S0 FAEY T BomIr ik, it
VG RFURL IR TE I8 BH R A UC AT — 2B
PR, ) B3 AR IR B VAR YT UC AR I BLE & A
V5 R HURE 4 5 24 6 B AR B 8 RSE 1) e 8 R T A
M
1 #RER=E
1.1 #H
1.1.1 ZERshY

SPF %% Wistar K 90 H, Ak 6 ~7 A, k&
(180 £20) g, MERE A1, HH H o B8 25 K22 S0 50 3
P AR AL SCXK(H) 2011 —0001) . sh¥) S s
YEZEH i v s 25 K 2% 52 55 3 9 e i 47 [ SYXK
(H)2011 -0001 ), Jf4& 5256 sh ¥l H 9 3R 500
ST NIERM[2014—041]
112 24 S

IR TR (H 7R A A M 5 = 24 1R 3 A FR /A )
JNT) R BEK BT (CH AT v B 2 e B e B2 B v 2
53) A FEAAEER (Sigma A F] S 111M5001V) |

AT PR R S (R 25 R VE A IR A AL it
13060211) A0ZU Gt itk e B % A (VA L 265 2
AL S 120915) W40 7 DAB % W . DAB IR 91
(dbmrh k248, #5 K146720D) H SP A6 I 7]
B(ThE4EP, #5 14188A03 ) . Mouse anti-NFkB
p65 (2415, #1t5 A-0814)  Rabbit anti-TLR4 ( {#
A AR N E] S 217847) R EE SRR &
(2 IR, 5 14854823) KN E RS9
(KREFAY TEARAA]) | Bioneer #7357 &
( ¥ Bioneer Trade AR/ H]) .
1. 1.3 FESEAER

TR A R B O L ( Biofuge-Stratos ) | A% EH
Bio-Rad SZI}%¢ ¢ 2 B PCR Y ( CFX96) | i #f %% ¥
BI-2000 B=2=EIMR 53 R Gt (LR 28 R RH A BR 2
Al (ILZR 56 MIE BUSAN IR R 58 (1L AR 5 A il T
FRAF]) 5% ( HA Olympus, CX21 #Y) |
1.2 FHik
12,1 Srd] SER 4

W NERR SR 1R AR LA P00 90 1
Wistar K FRA% BEAR TR N MEMES> R 6 241, BF4H 15 H

SESCHRTEN T B AR, O R
R, 23 AR R G LIZE K H 2 ml/d HEH I
REARR T HURBOKBEES , B H 2 ml/
d, P4 UZERKHEE SR 2 mlv/d,iE2: 14 d, @
“ IR IO R AR 7 LR AR B A B AT, AR 1S
RAEBRZS I AN AR K R A RS B LA
SHEALTT AR 25 mg/ (kg-d) , IFALAZEIEK HE S 5
H2 ml/d, #5210 d, 5 25 REEAEK, O
“UCT A1, 55 26 K 100 mg/kg TNBS 1 50 % Z.
fi£ 0. 25 mL RS R , 25 A 4L SR BRI K
78
1.2.2 4Z5hk

RN, 2 HAH AT 0.2 g/kg 4=
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PEKHEE , ATE RIORLIAYT 7,14 .21 d 4L 0.2
o/kg HEHZEFIHEE | BHMEXT BRZHZA T 0. 2 o/kg HIMI
RBERALE AT R RE S 5 H 2 mL, 580G &
DL B e N5 sh iR R B 08 T S 4
BUN 1 mL/100 g /KT, 7EZE3 i,
1.2.3  FRACREE

25 4] BEARLAE | BH X R 2R BT R 21 d
KA RFRLAAGITHR BT ER 7,14 21 d K
EREANEEIK 24 b KA SRR T i %o K B AR
BAGE A LI UG BT I, Az BEER K TR T
TFHARCHI B0 H, - 80°CH-TE, FH T IR 246
1.2.4  Fehrkai

(1) SR b ikAe I TLR4 NF-kB p65 & HHY
ik

BRERAAL TR . © AW, s K (752
PR ENMEEL S RGH1T) . @ 3% H,0, X5
F/KIEE 10 min, PBS M¥E,3 min x 3 K—E &
MV, 5 10 min, B %/ TLR4 \NF-kBp65 Hifk,
37°CHFE 30 min,4°C it 2, PBS MYk 3 min x3 IR,
@ AR L YR 126G, 37°C E R T IE
15 min, PBS #%3 min x3 K., & HNBHREHRC
BEFEON I TAEW,37°CHH 15 min, PBS w1k 3
min x3 K, @il DAB A, =i F 0, [k
e, @ HARERREE Y3 min, H 2RK T84
Pk, ERER RS Ak, A RAKIR W, @ MLKSB W,
@ ERHEE B, A0 SR B 2= BG40 B R 4, O
BTSRRI 8 kDI A, ARk e 6 SR
B TR B AE AT

(2) RT-qPCR 341 TLR4 \NF-«kBp 65 mRNA
2RIk

O F B K S W B8 RNA I
AR cDNA, @ FI¥FsIE 1, @ PCR ¥ %
N W AR ZH 2 x Greenstar Master Mix fll 5 L, I
TSI 1w, DNA B 1 WL, BEEK 2 pl,
450 Stage 1. A5 M Repeat:1,95°C , 10 min;
Stage 2:PCR JZ )i/ Repeat:42,95°C ,10 s—55°C,30
s;Stage 3 : Dissociation, @} PCR $" H& {15 H A 4%
2 CtfHHIA Excel #H, A Ct= HRYEK CtfH -
WESEA CfE, MxHE R 222 R E, B
AREE =L B o, SEHECsm=fmn
) Power 23,

R1 SN T YRR

Tab. 1 Nucleic acid sequences of the gene primers

Elk B FIHFEI(5 -3")

Primer name Primer sequences
B-actin-F GGAGATTACTGCCCTGGCTCCTA
B-actin-R GACTCATCGTACTCCTGCTTGCTG
TLR4-F CTCACAACTTCAGTGGCTGGATTTA
TLR4-R GTCTCCACAGCCACCAGATTCTC

NF-kB p65-F GGCAGCACTCCTTATCAAC

NF-kB p65-R GGTGTCGTCCCATCGTAG

1.2.5  Giiterab s

KH SPSS 16. 0 Gt ¥ |, 11 = %ok
Ph(x +s) #mm, & H ¥ F K250 (One-Way
ANOVA) ,P <0.05 NASG¥#E X,

2 H#R

2.1 BHKB—HEFRKR

75 2K BRAA 2 R30I N BB IR B i B
TN E LIS, B R R A Y6, 3 s
ey B B0RL, AL U 2 AR S 5 K KIT i s
Fib IR HIR 2535 IR, 56 10 K SR IT 3R I i, KR
BERMLAE Bl AR I iR R R, 5
SPIBKIR =5 75 W Tk 1 B, 115 sh e Rz i
IR R B s AR, (EIE R UE, ILE R, DR
3l I AR o S T, B R IS OGRS
PR NGB PR IR . TR ALER 6 K M LR B BB Rl
PRAR 55 13 R BB B8 IKE TR HEIE R
BRI R 5 IRIT 2 16 d Je LR R iR
AR B G Ik R N Ak R, I Bl B R B b
T, ZEAEER - R FURCIR  BRIR = 5 I8 2% Rk g 4
AIBR S (PRI B8 T 3 B I697 7 d;3R)7 14 d
HAFET- 1 HIRY7 21 d 512 H)
2.2 KRGEMHFEREESZETH

22 HUHKREWMHEBIL S FVP a5 R B .
528 (I A AR 20 R BRI 0 0140 B B T v
A RETE(P <0.01) s SEAIH LE, HAa&h
FrA A BRG, 2258 BE (P <0.01) , HLL
IRYT 21 d BRI B SR 21 d 4l Hed, B
PEXT IR 22 R T R EME(P >0.05)
2.3 KRZBFH TLR4 NF-kB p65 BIEE K%

T3 MLIAE N 525 AL i R ALK RS
ZHLh TLR4 \NF-kB p65 5L K ik & #50 WTF i,
LSRG (P <0.01) ; S LA, K16
SR RS mZH 4] TLR4 NF-kB p65 F K 2 35 5
HETFREIBIT 21 d A8CR B (P <0.01)
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R2 SUARMEHFEHLUTr(x £ 5)

Tab. 2 The scores of colon mucosa damage in the rats

Rl S Fi g/kg RN AT P2
Groups Animal numbers Dose Mucosal damage scores
25 44 Blank group 15 — 0.5+0.418
BIHIZ Model group 10 — 6.1+0.5794
94y 4]
W7 d 4l 1 6.75 3,540,857
Treatment for 7 days group
fiI7 14 d 4 i
Treatment for 14 days group i 6.75 3.3 £0.378
HIF21 d 4 .
Treatment for 21 days group 10 6.75 2.9£0.850
a4
AL 150.2 3.1+0.849"

Positive group

TS AR, P <0.01; SBUBA L, * P <0.01, 57A57 21 d HILEE,#P <0.05,
Note. Compared with the blank group, P <0.01; Compared with the model group, *P < 0.01; Compared with the 21 days treatment group, * P <

0.05.

R3 KEKRRLEHUAL TLR4 NF-kB p65 EEFER(x £5, n = 6)
Tab. 3 The expressions of TLR4 and NF-kB p65 mRNA in colon mucosa tissue of the rats

ZH 5 F o
L) Ak (g/ke) TLR4 NF-kB p65
Groups dose
25 41 Blank group — 0.215 +0. 024 0.319 £0.028
HERIZ] Model group — 1.0+0.00% 1.0 +£0.004
RIF 7 d 2 .
- w7 d 4l 6.75 0.604 £0.023 *4 0.864 £0.252 4
Treatment for 7 days group
VBIT 14 d 4
nr il 6.75 0.603 £0.005* 4 0.849 £0.149 4
Treatment for 7 days group
BT 21 d 4
- wr - 6.75 0.419 0. 017* 0.562 0. 019"
Ireatment for 7 days group
FHE:4L Positive group 0.2 0.458 +0.057 * 0.669 +0. 1824

TE. 52 A4, 2 P <0.01; 54T AL, * P <0.05,%P <0.01; 53377 21 d 41045, 4 P <0.05,

Note. Compared with the blank group, P <0.01; compared with the model
group, 4P <0.05.

2.4 XRE#FH TLR4 NF-«B p65 HIFE B RiX
2.4.1 KEZEMHL TLR4 NF-kBp65 ik

(1)7Z5 4. TLR4 . TTRHM: R, Kk 2 P
NF-kB p65 : FHE A LA 55 23k (An&l 1A (A1) .

(2) BRI . TLR4 . KIk 2 MIFTBHYE, 7040 T
ZHRRE I R I A 2, B ] LB (e ik, R0 28
F14H ; NF-kB p65 ; FH:F 8 TR0 R AT )2 54
A2 2B, B B 5 380 A e Ok, Rk TS HL A
(K 1B Bl1) .

(3)IRYT 7 d 41. TLR4 . 215 BH P 20 it HCAE 9 AT
THLFNE)Z FEE T Z, SRR B3Rk B WL T b
JERRAAR s NF-kB p65 A5 LR & BH M F 3k (aniEl 1C,
C1),

(4)I697 14 d 4H. TLR4. 2 2156 M J2 UL /D &
TLR4 FH M40 Mo, 12 30 i s b 52 v 455 3 6 3K 5 NF-
KB p65 : B~ ZH AU BH: 3 A A X el 557 , €0 A ik

group, *P <0.05, *P < 0.01; Compared with the 21 days treatment

A ABATYRT UL B SRR A b R v T2 (AnE 1D |
D1),

(5)7R97 21 d 41 . TLR4 . PHPE R IR FEAR R FI:,
AN W ECAE IR 40 M ; NF-kB p65 ; B 1 fe % [
A JZ B AZ A0 I A7 R BE R Tk, 2 B FH A
Kl 1E.E1) .,

(6) BHYEXT BE4H . TLR4 . /4> I BC7E Y 55 BH PE 2%
K s NF-kB p65 ; BHPEAH M i 55 2238, 5T o £ L 5 €0
BRI 1R FL)

2.4.2 KR4 2 TLR4 NF-xB p65 34K &
(IEl

Fa RN, S AW R, A KR
TLR4 NF-kB p65 FikBi BIE5E (P <0.01) , 22 74
T EE SRR LR IRYT 7,14 21 d LRI PEXT
HEZH TLR4 NF-kB p65 KikW 5, 22 5H B &P
<0.05), Hif¥7 21 d ARBE AR (P <0.01)
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-
.

T
A~ s _ R
ARG A pae P

WA AL ZS 4B B BAIA ;€ C1 G977 d 2D D1 JAYT 14 d 40, E E1 3497 21 d 41;F F1 BHPE4
B 1 TLR4 M NF-kB p65 HfieHAb4E 5 ( x40)

Note. A. Al. Blank group. B.Bl. Model group. C C1. Treatment group at 7 days. D. D1. Treatment group

at 14 days. E. E1. Treatment group at 21 days. F. F1. Positive group.

Fig. 1 TLR4 and Appendix 2 NF-kB p65 immunohistochemical results ( x40)

F4 BHARMEHENE TLR4 NF-xB p65 FHKIEME (x +5)
Tab. 4 The average grey values of TLR4 and NF-«kB p65 in the colon mucosa tissue of the rats.

Bkl EIE/Ee I (g/kg)
Groups Animal numbers doses TLR4 NF-«B p65
%5 F 4 Blank group 15 — 46.201 +9.613 121. 865 +7.542
FIZEIZH Model group 10 - 68.571 £9. 1064 311.257 £7.530°
ey ¢
a7 KAl 11 6.75 65.841 £5.512** 301.250 +8. 184 * #
Treatment for 7 days group
VAT 14 K4
AT 14 KA 11 6.75 58.819 £8.011*4 301. 186 +9. 163 * *
Treatment for 14 days group
Y 2
9T 21 KAl 10 6.75 50. 165 +9. 035* 287.306 +8. 586"
Treatment for 21 days group
FHAEEH Positive group 15 0.2 58.363+7.279° 4 298.122 £7.821 74

. 52 A, 2P <0.01; SR R, * P <0.05,%P <0.01; 51897 21 KA HE, AP <0.05,*P<0.01,

Note. Compared with the blank group, P <0.01; Compared with the model group, * P <0.05, *P <0.01; compared with 21 days treatment group,

AP <0.05, #P<0.01.

3 itig
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UC A B v o5 X 11 1 o, 8 0 45 380 R
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FIHCBERE T CYP2ET JE B4

/NP 250 NERE R W) AP AR R

EEF, WHL, REH, HAW, #EX, Bir”
(o 2B 2% SR S 5 B85 B2 o LT 100021)

[HZE] B @ HAROERRREE CYP2ED JE A /N U TR 245 40 75 453 B B ( sibutramine ) (4.0 JIE 75 1
TEH 386 B RPN 20 i O R Pk b B S S U s, ik 8 IR HENE Te( + ) AU/ sTg( + ) A
INEEPAETL C5TBL/6 /NE(WT) 45 50 U, A RENLA % 5 41, B2 10 W it IRl (BE B 45 7 40 ik K ) &
4 A~S2H2H (50,100,150 300 mg/kg PEATHTE ) o 45245 Re b AT — A RO SR L R A7 6 R A A2 5 4524 15 d JE L
e FR BB U, 100 7 5 2 S /) B it 2 A0 BIE 453 93 6 s - LR I %0 ( LDH) |, LR B0 ( CK) |, JULIR i34 i ) L il
(CK-MB) , FFbATHG BRI 214 Aa A, o8 40 24k 2% J7 vk W20 A 4 41 48 B 5 43 ((connexin 43, CX43) [ k1
B, R (1) MAEIbIE b B8 TEAZEH 50 mg/kg 1 100 mg/kg B, Tg( + ) AU/N R B EH T WT AN (P
<0.05 3¢ P <0.01) ; FE4 2557 5 50,100 1 150 mg/kg B, Te( + ) BI/NRIY W28 5 T sTe( + ) BU/NRL(P <0.05 5%
P <0.01) ;M7EL 257 it 300 mg/kg B, Tg( + ) BRI B ZELT WT 1 sTg( + ) BU/NR (P <0.05 3 P <0.01),
H sTe( +) BU/NRIB/MYFEEE /N, (2) IRHRA LIRSS R ER, Te( +) M WT BN A& A4 254 ¥ 2 B O BEHR
Bl 4 . (3) sl LU= N, G A2 R BN, Te( +) sTe( +) A1 WT 8 =Fp /N CX43 760 U140
0 P AL B R R B S T T e, EL Y (0 (5 R A 5 T CX43 TR JLZ D P A Ak ) R 5 T A B 2 (5 5
AR EE = BRI, Te( + ) BN HUOR WT AUNR, sTe( +) BUNR, 818 Te( +) BUNRTEEMN
YISO NERE RIS T T BE L WT /)N BRLELAG B8 v A s T sTg ( + ) TR/ INERUDRAR SR O I B AR AP AR

[E3R)] g6 P450 2E1 ; 3 REA  TE AR th B 25 ik
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Exploration of the use of heart-specific CYP2E1 genetically
modified mice in evaluation of drug-induced cardiotoxicity

PEI Yan-yu, SUN Jing-jiang, ZHAO Xian-li, HE Yin-li, WEI Ruo-yao, GAO Hong "

(Institute of Laboratory Animal Science, Chinese Academy of Medical Sciences ( CAMS) &
Comparative Medicine Center, Peking Union Medical College ( PUMC) , Beijing 100021, China)

[ Abstract] Objective To select more sensitive animal model to evaluate the cardiotoxicity of drugs, we used the
heart-specific CYP2E1 genetically modified mice (a-MHC CYP2E1 transgenic mice [ Tg( + ) mice] and a-MHC CYP2E1
silencing transgenic mice [ sTg( + ) mice] ) to evaluate the drug sibutramine-induced cardiotoxicity. Methods  The 8-
week old male Tg( + ), sTg( + ), and C57BL/6 mice (wild type, WT), 50 mice in each group, were randomly divided
into 5 groups: the solvent control group (intragastric gavage of pure drinking water) , and the four sibutramine (50 mg/kg,

100 mg/kg, 150 mg/kg and 300 mg/kg) treatment groups, respectively. The general condition of the mice was observed

[E€TH] T HERHAQHRHE (45 :20132X09302302) ,
[EFBNIIEEZT(1990 - ), &, oA, EENFLYIEIRR %2 MITEm st
[EWEE S0 (1968 — ), & A+ S, NFH 25 PR AT 2 PEIENFSY . E-mail: gaoh@ cnilas. org
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and the survival rate was determined during the drug treatment period. At 15 days after the sibutramine administration, the
blood biochemical indicators of cardiotoxicity lactate dehydrogenase (LDH) , creatine kinase (CK), and creatine kinase
isoenzyme ( CK-MB) were assessed, and then the mice were sacrificed and heart tissue samples were taken for pathological
(1) The blood bio-
chemical indicators in the sibutramine 50 mg/kg and 100 mg/kg Tg( + ) treated mice were significantly higher than those

in the WT mice (P <0.05 or P <0.01), and significantly higher in the 50 mg/kg, 100 mg/kg and 150 mg/kg sibutramine

examination and immunohistochemical observation of the expression of connexin 43 (CX43). Results

treated Tg( + ) mice than in the sTg( + ) mice (P <0.05 or P <0.01). However, when the sibutramine was given at a
dose of 300 mg/kg, the values of those indicators in the Tg( + ) mice were significantly lower than that in the WT and sTg
(+) mice (P<0.05 or P<0.01), with the lowest level in the sTg( + ) mice. (2) The pathological examination re-
vealed cardiotoxic changes in the Tg( + ) and WT mice. (3) The immunohistochemical analysis showed that alongside with
the increasing drug dose, the expression of CX43 was decreased in the intercalated disks of cardiomyocytes in the Tg( + ),

sTg( +) and WT mice, and the color staining intensity was mostly decreased in an order of Tg( +) > WT >sTg( +)

mice. Conclusions

Tg( + ) mice may have a higher sensitivity in the evaluation of potential cardiotoxicity than WT

mice, and sTg( +) mouse is a good model of protection against cardiotoxicity.

[ Key words)

Cytochrome P450 2E1; Gene modification; Sibutramine; Drug toxicity
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Fig. 1 The survival curves of WT, Tg( +) and

sTg( + ) mice treated with 300 mg/kg sibutramine

2.2 MikELFEIEIRGN

Tg( +) sTg( +) Fl WT R/ BUAE 4 255 & 50
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JUEE T sTg( + ) BUNEM ARS8 2 R A X R IR, 42
R Tg(+) BN EE WT BN BN 259 B0 1 35 Pk
VEHIEE 98U, H sTg(+ ) /N T BE = — 0 B
PRIPIERY
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F1 BA/DBULELOIERGFEIR(x £5)

Tab. 1 Blood biochemical indicators of heart function in the mice of each group

L] 2H
Sizrua/iﬁt;s (;ijfj)s K LbH CK-MB
RN BE2H Solvent control group 1051. 83 +446. 19 392.00 +114.20 294.74 +87. 33
52541 1 Treatment group 1 924. 50 +326. 72 434.3 +£53. 14 288. 86 +50. 61
WT 4524540 2 Treatment group 2 824.00 +288. 18 350. 11 £55.37 272.18 £58.24
2524540 3 Treatment group 3 893.56 £407. 24 534.33 £136.3* 381.17 £66.3 "
2524520 4 Treatment group 4 359.78 +113.35 ™ 480. 89 + 146. 94 306. 73 £75. 05 **
PRIEXT R4 Solvent control group 1272. 10 +373. 80 495.7 +97.43 395. 05 +70. 99
252541 1 Treatment group 1 1398. 90 +347. 97" AA 649 £70. 127 AA 395.14 £52. 61 AA
Tg( +) 2522 2 Treatment group 2 1183. 80 +332. 9g*44 475.8 +43. 84744 367.2 £40. 47%AA
252540 3 Treatment group 3 1243.70 +565. 4644 507.2 £93.2544 339. 64 £45.754
45254 4 Treatment group 4 295.60 +218.75 A4 364.8 £133.93 4 205.25 £75. 41 **4
RN HEZH Solvent control group 1066. 00 +382. 27 469.33 +136. 13 364.38 £91.33
25254 1 Treatment group 1 975. 50 +382.27 453 +136. 13 310. 85 +91. 33
sTg( +) #2520 2 Treatment group 2 929. 60 +196. 38 459. 6 +£64. 55 294.52 +27.49
4524540 3 Treatment group 3 892. 33 £604. 22 379 +103. 48 257.13 £84. 38
452540 4 Treatment group 4 949. 00 +388. 42 433.5 £84. 44 276. 42 +160. 84*

T AL AN LS 45 A IR T BRAL LEER, * P <0.05, ™ P <0. 01 ; MR A 2575t Tg( + ) Al sTg( + ) 4315 WT /MRS, P <0.05,% P
<0. 01 ; FHFI 5255004 I Tg( + ) 5 sTg( + ) Lb%, 2P <0.05, 44P<0.01,

Note. * P <0.05,** P <0.01, compared with the solvent control group in the same genotype of mice. P <0.05, #P <0.01, the Tg( + ) and sTg +
mice compared with the WT mice treated with the same dose of sibutramine. 4P <0.05,44 P <0.01, the Tg( + ) mice compared with the sTg( + )

mice treated with the same dose of sibutramine.
Y
3 iTtig

TERTERITFEIT e o I PR 24 4 22 e PR T4 2
PSE T RER EA NG RIRI A KN R 2 — . 254
AR REE SO A e R T 22 4 PR VAT 19 2 BEAIFFE N 2,
Horhimik 26% WBEMER N2 O A # . B,
HMIEPE 25 B0 ME R BV L 3222 Sk
PR i T st S8 A SR R B 3 S8 S 56

CYP2E1 JEHLIAS 5 A SMEPE ) AL AR T Y
— 2R A A, () I A v R A A
(reactive oxygen species, ROS) , 5| & S AL L 3 WY
SOE S I VA O T A AR IR B A
P B AME Z B KN T CYP2ELL (1
FRHLHI L I 5 CYP2E11 JERAT 5 55 9% W g iy
e R R N R e AR (EN E N IS R
CYP2E1 ZEREA/INGUSE I T 25 03 P PP A b A 3
i,

VA T T 1997 4F By, B2l 4] rhAx
MRS 2 B B R 552 6 Y 4R IBOR
REARET A, 15 B0 A8 SR RV A il B LA v
FERYC A R G 8E 1, 0 HLSOIE 6 7 1Y XU 12 KT
s IFF 2010 AT T EARGRRTT . A TS
F B VA i B T 45 20N B BB LD,
7 98.8 ~125.1 mg/kg"”!, #A 5286 % 50,100,
150 }%2 300 mg/kg 4 A 2GR R IATIRR |

O AL 346 A7 (LDH , CK . CK-MB) {1 Jy .
R S S b i g, LA ol ¥ b 9 3 AR AR TT DA
WO JUE DO BE B - R AL LR IS5 4 B SE A R E . MK
ARSI O i A AL AR A SRR FEA 2
4 50 mg/kg A1 100 mg/kg B}, Tg( + ) B/ NEATONE
A3 FE br B e, TAE 25 2557 & 300 mg/kg I, Tg
(+) BN O RER a8 bR (I, HI A St 2
X, [, Tg( +) sTg( + ) A1 WT B =Fh/NRAELS
2455 54 300 mg/ kg LT R 4311355 70% 60% |
30% , $E/RTEZA 25570 5N 300 me/kg B, Tg( + ) B/
RATCIEA L T B EEBE M, B0 Te( +) B/
BRI 1% BT SRR b DA 1T 2 AR R A S Bl I 225 4 N
e, $27n Te( +) BUNEHE WT BN L sTg( + ) I
/INERORT 0 I VR T R R B sTe( +)
TRU/INER AT RS2 — A O LR AP AR R

DHE LY HE G2 @ r] W Tg(+ ) A1 WT AL/ ER
SUA EB 4 09 70 B0 WLAN A7 76 55 B e 48, B sTg
(+) BUNRA D WIEE R A DL S8 CX43 2 —Fh &=
BEAEAE T 0 IR 0 2 U [ 2 ) B 0% B2 2R
H AR KRB 5 e 10 WESE Bl i 458 18 1Y
TEH LI B DL KOO LAY IE 3 &7 46100, AR 92 i
CX43 HUARRT 5L /N RO I R 77 e 4l Sk 2 e
o, BHIE CX43 ZERAEOHETRIBRH . CX43 FRik
B FYe (R ()22 RS T CX43 780 I 4
FIRBOR I S5 500 A i 5 R B O R B )



P E SR SR 2016 4F 2 H5524 551 M Acta Lab Anim Sci Sin, February 2016, Vol. 24 No. 1

57

el

Treatment group |

S22

Treatment group 2

EhEGUL3

i Treatment group 3

Errt

¥ Treatment aroup 4

Te(H)
AL - A4 WT BUR 2541 1 A2 2 SR 2521 3 2541 4;B1 - B4 TG ( +) BUNRA AL 1 R2G41 2 JA2UL 3 Il 4,
T oD WU AR & LR ORI AS | 25 Y AR MR R AR T S50 SR K (A2 \A3 . 200, A1 B1 B2 B3 A4 B4: x100)
2 BUUNE O IEH SR B AR (HE e ()
Note. Al — A4 Treatment groups 1, 2, 3 and 4 of WT mice; Bl —B4: Treatment groups 1, 2, 3, 4 of TG( +) mice. 1 : Granular degeneration,
vacuolization and acidophilic degeneration of cardiomyocytes (A2, A3. x200,Al, Bl, B2, B3, A4, B4. x100).
Fig. 2 Pathological changes of the heart tissue of mice in each group( HE staining)
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Note. Al — A5 Solvent control group and treatment groups 1, 2, 3, and 4 of the WT mice;

Bl - B4 Solvent control group and treatment groups 1, 2, 3, and 4 of the TG( + ) mice;

C1 - C5; Solvent control group and treatment groups 1, 2, 3, and 4 of the sTG( + ) mice.

Fig. 3 Expression of connexin 43 in the mouse heart tissue of each group ( x400)
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Possible mechanism of bone remodeling during the process of bone
healing via topical application of exogenous B-NGF
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(Department of Oral and Maxillofacial Surgery, Union Hospital Affiliated to
Fujian Medical University, Fuzhou 350001, China)

[ Abstract] Objective To explore the mechanism of bone remodeling during the process of bone defect healing via
topical application of exogenous B-NGF. Methods Thirty healthy male Sprague-Dawley rats were used in this study. Two
5-mm diameter bilateral bone defects were created on the parietal bone. The right side was given 10 pg B-NGF/PBS solu-
tion (experimental group) and the left side was given only PBS solution ( control group) via an osmotic pump for 7 days.
Expression levels of BMP-2 and tartrate-resistant alkalin phosphatase (TRAP) at postoperative 3, 7, 14, 21 and 28 days
were detected using immunohistochemical staining and semi-quantitatively analyzed with integral optical density (10D).
Results Tmmunohistochemistry showed that the expression levels of BMP-2 (10D values) in the experimental group were
significantly higher (P <0.05) than that of the control group at postoperative day 14. Special TRAP staining results
showed that the activities of osteoclasts in the experimental group was significantly decreased compared with that of the con-
trol group (P <0.05) at postoperative day 7, 21 and 28. Conclusions  The results of this study indicate that topical ap-
plication of exogenous B-NGF plays an important role in bone remodeling during the process of bone defect healing, which
may be through increased production of BMP-2 and inhibition of osteoclast activity.
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Behavioral differences of the Sprague-Dawley and Wistar rats in
Pavlovian conditioning and reward operant conditioning
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Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100193, China;
2. Astronaut Center of China, Beijing 100193)

[ Abstract] Objective To explore the behavioral differences of Sprague-Dawley (SD) and Wistar rats in Pavlovian
conditioning and reward operant conditioning task, and provide a good reference for selection of experimental animals in es-
tablishing the animal models of conditional reflex for studying higher brain functions. Methods Healthy 8-week-old SD
and Wistar rats were used in this study. Single operant task and continuous operation training task, and multiple operation
training task were used to assess the learning and memory ability of the SD and Wistar rats. Results Significant difference
was found in the Pavlovian conditioning. SD rats performed more nose pokes (NPs) (P <0.05) vs. Wistar rats. There
were significant differences during a single operation task. Wistar rats preformed significantly more total lever presses ( LPs)
(P<0.05) and cLP/LP (P <0.05) vs. SD rats, and there was obvious increase in total nose pokes (NPs) (P <0.05)
on the fifth day. The two indicators, the lever pressing rate and the latency of the first lever pressing could explain objective-
ly the rat learning and memory abilities. The latency of the first lever pressing in the Wistar rats was significantly shorter
than that of SD rats (P <0.05), while the lever pressing rate obviously higher ( P <0.05). In the continuous operation
training task, the Wistar rats showed significantly higher nose pokes (vs. SD rats, P <0.05); and also had higher lever
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presses, reward earned, and correct accuracy rate, but with no significant difference between them. Conclusions

Wistar

rats exhibit excellently in a single operation task and continuous operation training task, while SD rats show better perform-

ance in Pavlovian conditioning.
[ Key words]

and memory ability

Pavlovian conditioning; Operant conditioning; Reward; Sprague-Dawley rats; Wistar rats; Learning
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Fig.1 Comparison of reward conditioning acquisition of the Wistar and SD rats(n =8, mean +SEM)
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Fig.2 Comparison of the nose poke latency in

Pavlovian conditioning acquisition of Wistar and SD rats
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Fig.3 The hot map of trajectory in Pavlovian conditioning acquisition of Wistar and SD rats
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Fig.4 Comparison of the reward operation conditioning acquisition of Wistar and SD rats (n =8 ,mean + SEM)
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Fig.5 Comparison of the latency of lever pressing in

reward operation conditioning of the Wistar and

SD rats (n =8, mean + SEM)
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Fig.6 The hot map of trajectory in reward operation conditioning acquisition of Wistar and SD rats
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Fig.7 Comparison of continuous operation ability of the Wistar and SD rats (n =8, mean + SEM)
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Genetic characteristics of seven inbred mouse strains in core
colonies from Shanghai analyzed using fluorescent multiplex STR
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(1. Shanghai Laboratory Animal Research Center,Shanghai 201203, China;
2. Sino-British SIPPR/BK Laboratory Animal Ltd. Co. ,
Shanghai 201203 ; 3. Shanghai SLAC Laboratory Animal Ltd. Co. , Shanghai 201615)

[ Abstract] Objective To analyze the genetic characteristics of seven frequently-used inbred mouse strains in core
colonies from Shanghai suppliers. Methods 48 pairs of microsatellite primers with high polymorphism were screened out
and combined into 11 sets of multiplex PCR primer mix labelled with two dyes (FAM and HEX). By these primer mix, the
DNA samples of the seven strains were genotyped. The genotyping data were analyzed using statistical software. Results
All the 48 microsatellite loci were homozygous for all inbred mice of the seven strains. On each microsatellite locus, the
PCR results of the mice in the same population showed monomorphism, and that of the mice in different populations showed
polymorphism, whether the populations were of the same strain or not. But the genetic distances between the populations of
the same strain were all closer than that of different strains. The phylogenic tree showed that the populations of the same
strain were first get into one cluster. The genetic relationship between the strains of C57BL/6 and other six strains were all
far. Conclusions  Genetic differences exist on 48 microsatellite loci between the core colonies of seven inbred mouse

strains from two suppliers in Shanghai.
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UTAE Z /N SR g — Rl e A SR sh Y D A
JER AL Rl — 1k, 9 2 W T IR A B R 2 T 5
rh, R AL ST B R 2 Sh ) S p v I A
PEANRRAE g X AT 3 A W IR PR Hegt A%
IFn iU RS O DR N GIEN=Y A TRb s AN R e it g
LI LA [ AT 3 R E 7 ELA i 2 3 T
TCTL AR A7 B MR 25 AN A ) R O vk A
JICANIRD, i A TR I B, R Bl TR A A A AT
[ GRIRP e ek Rl s NIPS i S O ST R B i
R ZHIOE PCR J7 &I 2/ BT 2 A I 4
Arf R G E 2 64 48 AT AR ICA I HLIX
RSN RAE BRI 7 it 528 FH AL AE 2/ A Lo
PEATECRE I, LA T i H AT 3 XA 58 AR/ B A
JRBE IR A

1 #MRl5AE

1.1 DNA #Z&

VEREE M 7 R A8 R /D, DBA/2Slac
BALB/cAnSlac , C3H/HeJSlac . C57BL/6]JSlac . CBA/
JSlac .FVB/NJSlac ,129/S83Slac i DNA #£ 1 i
3 LK S WA BR 5 AT A [ SCXK (971) 2012 —
0002 ] 4% fit, DBA/2Bkl, BALB/cBkl, C3H/HeBkI ,
C57BL/6Bkl, CBA/CaBkl, FVB/NJBkl, 129/
SvEvBrd/Bkl ] DNA £ H 1 1 74 3% /R -6 L 52 55 3
WA BR S 7 [ SCXK (71) 2013 - 0016 ] #1244, ¥ %%
DNA FES BER B R 25 ~50 ng/wl, —20°C AR AE

. BT 52 /N BB O RESh Y, SPF 42,
RPN RE G R AL 6 ~8 H MEMES P
L2 I AEER

2:7% MMDBJ (4l 2 ( Mouse Microsatellite Data
Base of Japan) ( http://www. shigen. nig. ac. jp/
mouse/mmdbj/top. jsp) S SCHR"™*" | 1 B A [ /N B
i R A 22505 BRSO 510 A0 T 19 S50 G
AR X Gtk AR g iR E 2 ~3 i,

1.3 ik

WY 1] Type-it™ Microsatellite PCR Kit
T Fl Qiagen 23], #5425 Ui PCR 5190
57 s FAM 2% HEX 2C YRR IC, BT AT 519044
AETAY TR EE) B A RA RS R SRe, B
RS R,

1.4 EF4 STR # PCR 58!

W T e 48 4> STR ALEARGE W) K/ 519
HERCRFNDOCFRC AR, 2HA 1 11 2 3 -5 H5
ot PCR G0 BT S8R PR 7 it 2 /N EL DNA 3
T 111 O (eIl 56 13, 373K 5e 55 ) A7 0 8
PCR WK Z J 10 pL: 2 x Type-it Multiplex PCR
Master Mix 5 pL, Z TS| YIRS WIERE,S x Q-Solu-
tion 2 wL, B DNA 75 ng, RNase-free water £M 2 10
pLo SNFESF : 95°C FAPKIE 5 min,95°C A2k 30 s,
60°C & PE 90 s,72°C L4 30 s, fEFF 28 K, Hx )i 60°C
FE{H1 30 min,

R A8/ S FOLRCE 15 B

Tab. 1 The primer information of 48 mouse microsatellites

[E] {2t MGI L (M) SIIFHI(5—3) ekt
No. Loci MGI position (cM) Primer sequence (5'—3") Dye
e o T
S
s R N
e
S
o
7 D3Mi22 3.7 AAGGATTGAAGAATGGTTGGG FAM

AATCAGCGATTTCAGCACG
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F A8, MGI L (M) SIIFESI(5'—3") ekt
No. Loci MGI position (cM) Primer sequence(5'—3") Dye
3 DAMIB11 452 CGCCTGGTGGTAGTGGTG HEX

CAGTGACTTAAGTACCCTTGACTCC

. GAACAGTTCCCAGGTCCTCA ,
o DIMi18 76.2 CTGCCTTTAAATTCTGTCACCC HEX

. AGTTTCCTTTCTCTTCTACTTGTGTG
10 DAMit166 4.5 AGGGCATAGGAAACTTTCAGG HEX

. GGAAAGACAAACAGTAGTGTGGG ‘
i DAMi37 5.5 TGCCATAACAACCATGGCTA HEX

. CCCCATGTATCTCTAGATTAACAATG
12 D3 Mit387 15.0 GCACTCGTGTACATAACCAAATAC FAM

. TGAATCTGTGGCCAAATGAA
13 D3Mit20 52.0 CTTTGCCAGAGCAGCCAT HEX

. GGGATGACGTTTGAGGTTGT
14 D3 Mito1 81.0 CTGCTTGGGATGTGGGTC HEX

. CATTTTATTTTATTGATGGATGTGTG
15 D6Mit166 0.6 GTTGTCTTATGGCTGCCATG FAM

. TGGATATTCAAACACAACTGAAGC
16 DOMit304 75.0 ATTCCTCTTTAAGGACCTCTATTATCG FAM

. AACTTGCCAGCCATGGTAAG
17 D7Mits4 28.4 AGTTAGAAGACCCACCCTAAATCC FAM

TCTCTAGATAGAGAGCCTTAAACGTG

18 D7Mi262 499 CTCTCTTGAGTCTGTTGTTTTAGTGG FAM
. CCCCTCCTCCTGACCTCTT
19 D7Mit259 72.0 GTCTCCATGGGAACCACACT FAM
. CCAACTCATCCCCAAAGGTA ‘
20 D Mitd 14.0 GTATGTTCAAGGCTGGGCAT FAM
o N 46,0 GCAGCAGTGGTAGCAAATAGC X

CTTAATCAGCAATCCTTGACACC

. TCCTAGGATTTGTCTAAGTTAGGTCC
22 DBMit245 72.0 TCTGATATTGTTACTGGGTAAAGTGC FAM

. AATAAATGAATGCTTACAGGAGCA
23 DoMit224 17.0 TGGGGCTCAGAAAATGATTC FAM

. CCAGAAGGGGTGTGTTTTGC
24 DOMitt10 48.0 CTACCCTCCTTTCTAGTTTTTGTCC HEX

. ACAATATTGGCTATCCTCTTACACC
25 DIOMi279 2.0 TTCTGCAGTGCATCACAACA FAM

, ATGCGTACAGGCAAAACACC
26 DIOMitl3 35.0 GCTACATTGGTCTCTGACGC FAM

. GCCATACCTGGTAGCGTGTT
27 DIIMic71 1.0 AATTTTCAGATGTAGCCATAAGCC HEX

. CAGTGGGTCATCAGTACAGCA
28 DI Mitd 31.0 AAGCCAGCCCAGTCTTCATA FAM

. CCGGGATGAGAGACCTAACA s
2 DI Mitl24 57-8 CTGTGGGGTGTGGAAGACTT FAM

. TTTAATTTTGAGTGGGTTTGGC
30 DI2Mitl36 13.0 TTGCTACATGTACACTGATCTCCA FAM

. TAGGCAAATTCATTCTCTTACTTTAGG i
3 DI2Mitl41 53.0 GTGAGTCCATTGTCTGTAAGATGG HEX

TGGTGACTACCTGATGGACG

2 DI3Mitl17 19-0 TTGCCTGCAAAGTACCCTCT FAM
. TTTTTGATGTGTATGCTTGTTGG

33 DI3Mi30 52.0 AAAGAGAAGACGGGGAGGAG FAM

3 DI4Nds] 25 TGCTGGCTAGGAATAAACAGA HEX

AGGGAATTCATGTTCAGGATA
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s LA, MGT 13 & (M) SIHITEN(5'—3") ekl
No. Loci MGI position (cM) Primer sequence(5'—3") Dye
5 e
6 o
0 v
W s B
o oy
o oo 0.7 A
o et
2 o
o o
5 o e
o o e
o e
48 DXMi20 6.6 AGGATAAGACAATTTAGGGACTGG HEX

CTTAGGTTCTTGTTTTATTTGAACACA

1.5 PCR F=##&i
¥ 2 FHHOE PCR P43 i ABI3730 1511

BYHE B UK AT AN, ROX FRic 145 HE 4
TRAB HNZ, H Gene Scan 3. 1 B4 It 4E il
P B 404 35 I H Tk 1 25085, T Gene Mapper K14
ST AL BRI
1.6 Zitsathr

HRAE Nei 1928 258 45 i & /N BRUIA] A9 382 4% R
[

r /
DA:l__ZZ XY

i=

Hopror TR ALK H s my 5§ GCTL R R A BT B
AT v, vy 390  BEUE .y RS
TR R0 55 1 5 A7 5 AT 118 3 PR %E,Fﬁ
MEGA #AF v (1 HE AL 20 ~F- 3472 (unweighted pair
group method with arithmetic means, UPMGA ) #7175
RIHT IR A

2 &R
2.1 HMIEZEW PCR FYHEMERIE KX

48 Mg B RN A 11 AL H5E PCR
SPTIFEST T S AR 111 HIE a2 &/ DNA FEEAT
PH YA B B R UK AT, B 1 o1
M C3H/HeBkl /) fl 7E DI8Mit31, DI6Mit38
D11Mit4 . D5Mit20 . D8Mitl1 25 5 ANk TR A F Y
Z @ PCR W4 245 1
2.2 48N IEMMAR PCR HRIER

ARSI R R AL 7 fh RITACFR /D BUTE 48
MA TR S LR (W3R 2) BoaR#E N aliG
o AFEERIEAS FR /N RAEA AL R R4F
280, SEA RN 2 -7 A, [Rl—FRAL /Y [F]
Z/NRAE 48 AT S B A B85 11— 20, 8
PR N R IR B . ) 2R/ INERAEAS [R] SR T
A7 7 22 5, Hoh 22 & i KW /& CBA/CaBkl #il
CBA/JSlac, FiFhHE CBA /NRUFE 16 Nl DR A5 1
FEAE2E S Hi & C57BL/6BKI Hl C57BL/6JSlac, Hi
FhBE CSTBL/6 /NERAE 10 N EAFEE R, £
/NAYJE FVB/NJBKI #1 FVB/NJSlac, 4 F #f FVB
NEURAE 1AM RN S AR ESR
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R2 A8 AUILEFRICTERS o F /NP P 23 U455 (bp)

Tab. 2 Results of 48 microsatellites in the 7 strains of inbred mice

(9= DBA/ DBA/ BALB/ BALB/ C3H/ C3H/ C57BL/ C57BL/ CBA/ CBA/ FVB/ FVB/ 129/Sv 129/
Loci 2Bkl 2Slac cBkl cAnSlac HeBkl HeJSlac 6Bkl 6JSlac  CaBkl JSlac NJBkl NJSlac EvBrdBkl S3Slac
DIMit58 258 258 262 262 258 258 256 256 258 258 262 262 262 262
DImit22 132 132 138 138 134 134 132 132 132 132 132 132 132 132
D1Mit206 109 109 113 113 113 113 117 123 113 109 113 113 113 113
D2Mit367 158 158 145 145 145 145 145 148 145 145 158 158 145 145
D2Mit101 188 188 188 188 213 213 190 190 213 213 190 190 218 218
D2Nds3 262 262 421 421 262 262 262 262 262 262 259 259 259 259
D3Mit22 231 231 219 219 237 237 237 237 237 231 219 219 219 219
D3Mit311 121 121 111 111 113 113 113 121 113 113 121 121 113 113
D3Mitl8 232 232 218 220 220 218 234 232 220 216 214 214 220 218
D4Mitl 66 200 200 185 185 185 185 198 200 200 185 200 200 174 174
D4Mit37 217 217 225 225 225 225 235 235 225 225 225 225 235 235
D5 Mit387 174 174 181 181 181 181 174 174 181 183 181 181 176 176
D5 Mit20 139 139 126 126 139 139 151 151 126 139 126 126 142 142
D5Mitl101 128 128 114 114 114 114 128 128 128 128 114 114 126 126
D6Mitl 66 118 118 110 114 112 110 929 99 114 114 118 118 114 114
D6Mit304 113 113 105 105 113 113 113 113 103 103 103 103 105 105
D7 Mit84 184 184 184 184 172 172 166 166 172 172 166 166 172 172
D7Mit262 92 92 107 107 92 92 107 107 92 92 107 107 92 92
D7Mit259 150 150 128 128 150 150 146 146 150 150 148 148 144 144
D8 Mit4 191 191 197 197 191 191 158 158 197 197 197 197 158 158
D8Mitl 1 217 217 219 219 217 215 219 221 217 217 219 219 219 219
D8Mit245 101 101 103 103 103 103 101 101 101 101 101 101 101 101
D9Mit224 89 89 93 93 95 93 104 104 93 100 93 93 93 93
DI9Mitl 10 152 152 159 159 159 165 150 150 146 146 154 154 148 148
D10Mit279 271 277 269 269 277 271 271 271 269 271 271 271 274 274
DI10Mitl5 182 182 170 170 174 174 170 174 174 170 178 178 174 174
DIIMit71 211 211 225 225 235 235 211 211 211 211 241 241 NULL 241
DI1Mit4 287 287 244 244 244 244 250 250 297 244 250 250 297 297
D11Mitl24 121 121 123 123 121 121 116 116 123 123 121 121 121 121
DI12Mitl36 185 185 210 215 206 210 142 142 210 215 195 191 193 193
DI2Mitl141 149 149 137 137 135 135 137 137 135 135 137 137 137 137
DI13Mitl17 119 119 125 125 125 125 133 119 125 125 100 100 100 100
D13Mit30 152 152 152 152 152 152 147 147 152 152 152 152 152 152
D14 Ndsl 192 192 186 186 178 178 176 176 194 194 186 186 186 186
D14 Mit62 134 134 137 137 137 137 122 122 137 137 141 141 137 137
D15Mit270 189 191 177 177 177 177 197 197 177 177 197 197 197 197
DI5Mii241 90 90 94 94 98 98 938 98 100 938 90 90 94 94
DI15Mit79 103 103 112 112 105 105 108 108 105 105 103 103 112 112
D16Mit38 187 187 187 187 179 179 185 185 181 179 179 179 179 179
DI6Mit51 160 160 160 160 158 158 160 158 162 162 166 166 160 160
D17Mit31 164 164 164 164 135 135 156 156 135 135 156 156 156 156
D17Mit123 150 148 134 134 148 148 131 129 148 136 144 144 148 148
D18Mit31 116 116 112 112 112 112 114 114 112 112 116 116 110 110
D18Mit51 194 194 152 152 200 198 198 198 200 NULL 198 198 194 194
D19Mit7 114 114 114 114 114 114 116 116 114 114 116 116 114 114
DI9Mitl 19 266 266 274 274 266 266 256 256 266 266 266 266 270 270
DXMi48 103 103 99 99 103 103 105 105 99 103 99 99 99 99

DXMit220 120 120 127 125 120 120 122 122 120 120 120 120 120 120
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1 C3H/HeBkl /MRAI—~ 5 FHG PCR 4 Y LIRS 2
Fig.1 The electrophoresis results of C3H/HeBkl mouse prouducts in a 5-plex fluorescent-PCR

2.3 EMEBHEZR/IDREMIBREEESHT

T BE PR ok H ALY 7 R
e Z /NI 14 NFPRERNEY Nei BAEFE S, N3k
3 Fin o ANIRL B AR EE A I i 2R /0 BRUTRD 04358 A% I
Y fe it i & FVB/NJBK] 5 FVB/NJSlac Z |f],

WAL 5 0. 0208 ; fi ik /& CBA/CaBkl il CBA/
JSlac Z ], AL HEES }y 0. 3333, A[A S &/ BURPE
[i] 1) 35 12 B 28 35 i | B ds 1 /& C57BL/6JSlac 5
BALB/c¢Bkl Z [A] fil C57BL/6JSlac 5 BALB/cAnSlac
Z ] AR RE 444 0. 9583

F3 14 A UEACFR /N RFPIER) )3 1% PR g R S50 R RA 22 S5 i LR LS E B
Tab. 3 The genetic distance (below diagonal) and number of microsatellite loci with different alleles

(above diagonal) between the 14 populations of inbred mice

(V=% DBA/ DBA/ BALB/ BALB/ (3H/ (C3H/ C57BL/ C57BL/ CBA/ CBA/  FVB/  FVB/ 129/SvEv 129/S3
Loci 2/Bkl  2Slac  ¢/Bkl cAnSlac He/Bkl HeJSlac 6/Bkl  6JSlac  Ca/Bkl  JSlac  NJ/Bkl NJSlac Brd/Bkl Slac

DBA/2/Bkl — 2 41 41 33 34 40 37 34 30 35 35 39 39
DBA/2Slac 0.0417 — 41 41 32 33 40 37 33 30 35 35 38 30
BALB/¢/Bkl 0.8542 0.8542 — 3 33 30 42 46 31 35 33 33 32 31
BALB/cAnSlac ~ 0.8542 0.8542 0.1042 — 32 33 42 46 30 33 33 33 30 31
C3H/He/Bkl 0.6875 0.6067 0.6875 0.6667 — 7 42 42 20 20 39 39 34 35
C3H/HeJSlac 0.7083 0.6875 0.6250 0.6875 0.1458 — 41 41 21 21 37 37 34 33
C57BL/6/Bkl 0.8333 0.8333 0.8750 0.8750 0.8750 0.8542 — 10 30 39 35 35 37 37
C57BL/6]Slac 0.7708 0.7708 0.9583 0.9583 0.8750 0.8542 0.2083 — 40 42 34 34 40 40
CBA/Ca/Bkl 0.7083 0.6875 0.6458 0.6250 0.4167 0.4375 0.8333 0.8333 — 16 34 34 30 31
CBA/JSlac 0.6250 0.6250 0.7292 0.6875 0.4167 0.4375 0.8125 0.8750 0.3333 — 39 39 36 36
FVB/NJ/Bkl 0.7292  0.7292 0.6875 0.6875 0.8125 0.7708 0.7292 0.7083 0.7083 0.8125 — 1 30 29
FVB/NJSlac 0.7292  0.7292 0.6875 0.6875 0.8125 0.7708 0.7292 0.7083 0.7083 0.8125 0.0208 — 30 29
129/SvEvBrd /Bkl  0.8125 0.7917 0.6667 0.6250 0.7083 0.7083 0.7708 0.8333 0.6250 0.7500 0.6250 0.6250 — 2
129/S3Slac 0.8125 0.7917 0.6458 0.6458 0.7292 0.6875 0.7708 0.8333 0.6458 0.7500 0.6042 0.6042 0.0417 —

2.4 BRIMBIEZRNROBESH
4 Nei 18t (G FE BT, F UPGMA 3= 2 1 B
SR 2 FEoR | ASTa) B Fh B (4[] 2R 038 &R/

MEVIN- RS SN0 S

3 it

RIIFEG R, BB —2K, AFRGHRM
WA Z/NEIE]L FVB 5 1290 HeRE—&, B S
BALB/c BJ§—/4r37;C3H 5 CBA B7E—E)5, H
5 DNAZ2 B —5 32, A X R E—R)E, e
5 C57BL/6 R2&, L nl I, C57BL/6 /NS HiAt 6

AR, RN B AT B2 286
P HICBPESEI A, B — M2 i L
THTZ R T2 R s ns e At 7 v

FUAT, T2 DNA 3758 7™ W s 9k o0 B 5 i
BRBE LK R M eI HRL UK | B AR B Uk
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C3H/HeBKI
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— s
— DBA/2BKI
L— DBA/2Slac
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L BALB/cAnSlac
 FVB/NJBKI
L FVB/NISlac
— 129/SVEvBrdBKI
L 120/838lac

[———— CSTBL/6BKI
L C57BL6ISIac

P
0.1

B2 ST Nei B{GH B 14 4
LA Z/NBURNAEA) UPGMA JREH
Fig. 2 The UPGMA clustering tree based on Nei’ s

genetic distance for 14 populations of the inbred mice

MR FEL VKR ARG T B, (0l F STR 34 =W £
BAEHTE 100 ~200 bp 2 [A] 1fij HL I 26 85 {37 J B /)N
U ACHET |, Bl A FELK A (R 38 n, — 28 /N 5 B 484
YR 55 Gy RO, Sr B M RE I 1) 40 HER AL, AN B MR
XA AR KNS FRE DR 5 TR M Tk e P Dk S g FH
WL TR P 4 BRI s | 4y R e, o] LAy
PEH A EZ A 1 ~2 bp 9 DNA F B H ] i A o
PRAED R FERT FET7 AR A Sk, 7E KRB 2L
YR B OB A3 B B A2 A AR XS R X 2 1 HL 28
WA TN A TR FIW . DNA & H
SIS B 4 A I P UK AR AR P kR
FEA T Z RSB R AR 2B 5O EhR e
(%) PCR P~y FIbRUE Sy 0 FE i (S FE R — B4
B UETHLTK , DNA 3BT S0K 25 5 B 3hid skAE 115
BL_E R R B oy B A it 4 s LG WS S A o3BG
A TR S B R B RN, B BER L
VKA PCR 7= B T | v B2 H sk 45 R 5 hn
HERG S5 I A 34, J& A ol T SR 4G I 1 2 R Il
AR IR 22 B¢ PCR K 0y 2 06 40 A8 BRE e Fl
PR T BB T 8 4 RGN w7 E 2 11 48 A
T RNLEH AN 11 AL E PCR B R, %7
ZIETEF—A> PCR AR Z ot [l — AR 3 -
5 B R HEA T A I 4 S 6 AR B AR 2 5
VU532 — [RIEHa 20 T4 AR B[R], 2 5 T SE a0,
TR A 2 B9t PCR R I HE A AT LA 5% 4 A Al
AR P T A fof DN R T A A A ) T Ay R 28
U = ORI HERA , T 2 R AR I ) T 2L
ARG ST T TR 2 H %O PCR /&
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Mechanism of abnormal transduction of neuroendocrine
signals in the brain of ovariectomized rat

HOU Xue-qin'* , LI Yue®, RONG Cui-ping’ , HUANG Li*, QIU Jian-li?

(1. Taishan Medical University, Tai’ an, Shandong 271016; 2. the First Affiliated Hospital of Guangzhou
University of Chinese Medicine, Guangzhou 510405. 3. Guilin Medical College, Guilin 541004 )

[ Abstract] Objective To explore the mechanism of ovariectomy on signal transduction of neuroendocrine signals
in the rat brain. Methods Twenty-four healthy SPF 2-month-old female Sprague-Dawley rats were randomly divided into
ovariectomized group and sham-operated group (n =12). Morphological changes of the brain neurons were examined by pa-
thology using HE staining. The content of epinephrine (E) , norepinephrine (NE) , dopamine (DA) , 5-hydroxytryptamine
(5-HT) , 5-hydroxyindoleacetic acid (5-HIAA) and homovanillic acid (HVA) in plasma and different brain regions were
detected by high performance liquid chromatography (HPLC). Results Pathological examination showed obvious neuron
degeneration in the brain of OVX rats. Compared with the sham-operated group, contents of NE and E in the OVX group
were lower, especially in the hippocampus and serum. In the OVX rats, HVA level in the thalamus was higher than that in
the sham-operated group, while DA content in the cortex was lower. 5-HT was higher in the hippocampus and cerebellum of
OVX group when compared with the sham-operated group, and a lower level was observed in the cortex, thalamus and ser-
um. Moreover, the changes of 5-HIAA was in contrary to that of 5-HT. Conclusions Declined secretion of estrogen after

ovariectomy induces abnormal synthesis and secretion of main signal molecules ( classic neurotransmitters and amino acids)
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in the brain tissue. Thus, being a model with abnormal neuroendocrine signaling, the OVX rat provides new ideas and

methods for research of signal transduction in peri-menopausal syndrome.

[ Key words)

raphy; Peri-menopausal syndrome; Rat

Ovariectomy; Neurotransmitter; Signal transduction; Pathology; High performance liquid chromatog-
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Fig.1 Histopathological observation of the brain tissues of ovariectomized and sham-operated rats.
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2.3 ZMXFR K, LLEREMR B (ng/mL) i AR b | W T ARAE R P\ AR
3RS WO O 2.4,10,20 40,80, 160, AR, IFREIE NE A E 2Rk 05 B AHOC R B, S52R
400 .800 ng/mL i NE .E DA 5-HT 5-HIAA F1 HVA W2,
RIS WA 20 L, A GRS OTF 0 5k Ak
F 1 L OPHER RN R BG IXR I3 AR s B ) & (x +s, n=T7)
Tab. 1 Contents of neurotransmitters in the rat brain regions and serum(x s, n=7)

MZ 38 TR (ng/mg 4141, ng/mlL L)

i LR Contents of neurotransmitters ( tissue ng/mg, serum ng/mlL)
Tissues Neurotransmitters BFEARYL OVX 4 ! P
Sham group OVX group
55 NE 2. 113 +0. 136 1.731 £0. 266 —-2.555 0. 043
Hippocampus E 0. 602 +£0. 237 0.413 £0. 137 -1.353 0.234
DA 0 0 - -
5-HT 0. 030 +0. 006 0.061 +0. 040 1. 565 0.212
5-HIAA 1.604 +0. 115 1.312 +£0. 099 -3.501 0.017
HVA 0 0 - -
B J NE 1. 152 £0.543 0.843 £0.226 -0.910 0. 405
Cortex E 0.722 +0.265 0. 676 +0. 260 -0.250 0. 811
DA 0.363 £0. 338 0.248 +0. 152 0. 620 0. 558
5-HT 0.023 £0.010 0.016 0. 012 1.013 0. 350
5-HIAA 1. 042 £0.252 1.048 £0. 102 -0. 046 0. 965
HVA 0 0 - -
Fe i NE 1.900 0. 143 1.512 £0. 488 -1.528 0.177
Thalamus E 0.241 £0.070 0.416 £0. 159 2. 046 0.111
DA 0 0 - -
5-HT 0. 054 £0. 020 0.081 +0. 021 -1.954 0.092
5-HIAA 2.531 £0. 531 2.240 £0. 528 -0.821 0. 439
HVA 0. 058 £0. 042 0.115 +0.038 -2.106 0.073
AN NE 1. 310 +0. 480 1.012 £0. 283 1. 069 0.326
Cerebellum E 0.296 £0. 042 0.291 £0. 003 -0.204 0. 846
DA 0 0 - -
5-HT 0.012 £0. 002 0.009 +0.001 2.289 0. 048
5-HIAA 0.352 £0. 264 0.658 +0. 125 2. 100 0. 080
HVA 0 0 - -
JIIRT NE 0.226 +0. 058 0.220 +£0.091 0. 164 0. 873
Serum E 0.233 £0. 070 0.065 +0.011 6.219 0. 001
DA 0 0 - -
5-HT 0 0 - -
5-HIAA 0.267 £0. 050 0.511 £0. 075 -6.965 0. 000
HVA 0 0 - -

R2 6 Pz Fobn i 2k [0 A 07 e S

Tab. 2 Regression equations and linear range of standard curves of 6 neurotramsmitters

FUEZSCn mYE Py K FREL LMVER (ng/mL)
Neurotransmitters Regression equation Correlation Linear range ( pg/mL)
LHE FARE NE y=19612783 x + 180484 0. 9999 0.00625 1.6
B EIRER E y =56714004 x + 80110 0. 9996 0. 00625 -0. 8
Z B DA y =30616663 x + 437319 0. 9998 0.015625 -2.0
5O 5-HT y =103935331 x + 74277 0. 9999 0.00125 -0. 16
5-FHEm|WE R HIAA y =17807503 x + 104921 0. 9999 0.015625 -2.0

AR HVA y =5283375 x + 15592 0. 9999 0. 048828 3. 125
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Fig.2 Chromatograms of the standard mixed solution of 7 monoamine neurotransmitters
N Az shE R NRESN B2 5L e N o)
3 Wig
A

T FE 2 BH 0 1 R R O S 10 I3 3 i ) A
RUREHS IE A R0l Lo ME D R IR TE 5 DR A 25 B e i R
TiE JERF T 48 28 5 1 TR AN AR R E T
HORE S ARG A AR, K 3 A ek
6 H i HEYE R BN S UIER IS 3 1, Al ki3] ovx
BRI M R K AT OR R 2 229 B =
89% ), B 25 B LK RSN BB A A A RS DLME D 2R
KT, ASCLLTP ST BE AR AT AR by s 36
BT S ER N R B A P 5 A A G Y e 2 [l i
AP HE 7R ok A B N 40 0 ) R S TR A Y
PR TCHHIL G BRAE T, 14 ] 22 b 52 e #5217 1 4
LA ITE Y M5 B AE S 2 T ik, 7T %20 GnRH
A L5 S N IME S S I T AR A
S e 2 [ m O, o A R, S S
2N G IME T 1 5 0 W T AL 4 B S AL B A 28R
PRI T, Mg s LR LIRE(NE) V&
FIRZE(E) ZE(DA) 5-F 6 (5-HT) \5-5%0]
Wk TR (5-HIAA ) Flis 7 B2 (HVA ) 55 2 8 5
X A PR S A BB T, I M 2 2 b ok 255
Jo B, TR Z2 R B2 W R ST LA SORE fh g
I AL 9 B AR 4R

NE.E 2 5% 39012 e BEFERR K5 #0530 O
i 1075 S A T, 5 AT N B B R, 2
S5 BRI K IRE L85, DABRTH

WAE DA HREAY T S EAMARAE B9 &% ) 5-HT
ARG AR G HEEH ., BB
VRIS S B, AV IOE AR R R a3 O WK R
R S 5-HT K 5-HIAA & 8d b, A EE T4
ABAE A9 1) S-HT Ty REFEAR B, 14 45 7 Mk i 3K
V-5 5 S-HT Z 18] °T GE A7 7/ 8%, A B 58
N, SR TFARLM L, OVX 4 KD NE & 5-
HT AR 5-HIAA B R R, $m iz KPS K
FUHAX NE 1 5-HT Zifig TR, AT 4R R 2 AR PR R 5l
IESRERL I VEA T 25 Tt A o . PR SE AL B 1AL
5-HT A= 5% 5-HIAA [ SCHE R , A% 5056 & B4 M & 1L i
5-HIAA BIE T &, 5 oK 5-HIAA 28 fE A, 7T fiE
5 0 i S AR T HR ORI S 8 35 R AR S R

I A IE R BURT 25 B 5K U P B A
FEATRME S RSO ES S B
B3, PR R ] 4 Sk L) R 55 ) R IR AT
75 g O B S AR 2 A AR R R T E S % 7 AR
1) —RINEEAEERE . AT AL AR LR
BAER BRI, P23 0T (14 A5 Ak B A% 5 41 By
PRV AR FRZE G A R IR LB

OVX B BEY) A A AF 52 R BTG 5 CAL X 4
LT T AR AN HE e L, i XA B
PIZITTIT S, IR & IRt % X 5
Jiie s o 2 356 T /> | LI 2 AR P SRR A0 | 328 o R
Grlal M, PN I R S FEM S R SRR



rf [ S5 Zh 23R 2016 4E 2 A28 24 555 1 8] Acta Lab Anim Sci Sin, February 2016, Vol. 24 No. 1

PRSI | BEOS LU (BP0 28 AF VR 2 HAT Lok
JIp el BB . TR, iy T R A T S 5 AT

FRRE A, BE T T0UR)7 45 25, iR T 4n 25, UHOE /&
Jr Z R T2 K

120,00
100.00 Hippocampus A 100,004 &
$0.00 $0.00
_ 60,004 60.004
2o :
40,007 2 40.00]
20,003 20,004
0.00 9 0.00 3
-20.00 -20.004
T T Tt [t e
1000 1200 1400 1600 1800 2000 2200 2400 2600 10,00 1200 1400 16 1800 2000 2200 2400 2600
4 Minutes 4+4k Minutes
:(‘crcbcIIumA 100004 B
80,009
60,009
= 40.00
20009
0.003
-20.00
o T e e e e T . : T T T T T T T T T T
1000 1200 1400 1600 1800 2000 2200 2400 26.00 1000 1200 1400 1600 1800 2000 2200 2400 2600
4r#h Minutes 4rék Minutes
100,00 3
Cortex A 100.00
80,004 ®0.003 B
60,004 60.004
2 40004 2 40009
20004 20,004
0.00 4 0.00 4
-20.00 -20.00
T T T T T T T T T T T T T T T T T T
10,00 1200 1400 1600 1800 2000 2200 2400 2600 10,00 1200 1400 1600 1800 2000 2200 2400 2600
Sr4 Minutes 434k Minutes
100.00-] Thalamus A 100.00
80.00 so00 P
60.00 60.00
= 40004 g 40.00-;
20,00 20007
0.00 0.00 3
-20.00 -20.00
R T S S S R R R R
10,00 1200 1400 1600 1800 2000 2200 2400 26.00 10,00 1200 1400 1600 1800 2000 2200 2400 2600
4 Minutes 418k Minutes
100.004
30004 SeumA 100003 g
£0.00 3
60.00 4
- 60.00
m 40.004
= 40003
20.00 4
20.00 4
0.00
0.00 3
-20.00 5
N 20001, : : . . . : : :
1000 1200 1400 1600 1800 2000 2200 2400 26.00 1000 1200 1400 1600 1800 2000 2200 2400 2600
4HEr Minutes 4réF Minutes
5 o 1) SR 3
3 REURZHZVAI I K M i (i 1
TE:A BRTARLA,B.OVX 4
Fig.3 Chromatograms of the rat brain homogenate and serum samples.
A. Sham-operated group; B: Ovariectomized group.
5 % X # (2] MW, wits, FiE, % 0 EABCE FERIR IR
2
) ) ) ) ) R (1], AR R P EA AL, 2014, 16
[ 1] Singh M, Meyer EM, Millard W], et al. Ovarian steroid depriva-
. . . Lo . 06) : 1406 - 1410.
tion results in a reversible learning impairment and compromised (06):
cholinergic function in female SD rats [ J]. Brain Res, 1994, [3] Greendale GA, Huang MH, Wight RG, et al. Effects of the
644 . 305 -312.

menopause transition and hormone use on cognitive performance



86 W E SRS IR 2016 4E2 HEE 24 B 1 Acta Lab Anim Sci Sin, February 2016, Vol. 24. No. 1

in midlife women [ J]. Neurology, 2009, 72 (21): 1850 - [10] 250, MRaifs, E44E, 9. IZO s 2 o0 3K )75 AL

1857. KEFCFRSEm (1], PEEFFAAGE, 2013, 33(19):
(4] Sl A ke RO 25 B SEA SRUN M 223 TR | P 4000 Y 2 ) A 4783 -4785.

FARTHEM [D]. )M EZ R, 2011. (11] Rz, sk, REM, 5. MEREREGEF 102 mpLsI (1], 5
(5] Saese, XUmmHe, ShURUR, % OO (-2 LR I W) TR, 2002, 18(4) : 230 -234.

A 5 R AN TR DX e 1 8 Fh SRS Pz I [ 1], ARk, [12] W, B2, BROSE. BB 2 008K BT B igidh 22 4 43

2011, 29(2) ; 146 - 151. WMESE NN [J]. TPYESS G54, 2009, 7(6) : 563
[ 6] 5, Zleil i, A5 25 1 5 R B BT B A A T8 1 5 o -568.

[J]. hEIERRES, 2006, 10(28): 79 -81. [13] VEd, Z%. HEIEAO ™ 5 AR R RG2S 223 5
[ 7] Zhang X, Wang J, Xing Y, et al. Effects of ginsenoside rgl or SRR (1], 'T'EE%%?T&, 2010, 8(11): 1075 -

17beta-estradiol on a cognitively impaired, ovariectomized rat 1079.

model of Alzheimer’ s disease [ J|. Neuroscience, 2012, 220 (147 HZW, XEsg, TH, 2. TARGE R R B MM E K

191 -200. V-5 S-HT S Z I SC R [J]. KREEEZY, 2009, 37
[ 8] Huang H, Zhao J, Jiang L, et al. Paeoniflorin improves meno- (11) ;944 -947, 993.

pause depression in ovariectomized rats under chronic unpredicta- [15] VULLEE, ARBAAEE. MR aNd oy Xt 2 00 55K BN 240 23 rp i 2

ble mild stress [J]. Int J Clin Exp Med, 2015, 8(4): 5103 - M3k B E B SE [J]. PR 2525 T, 2008, 26(3)

S111. 632 - 633.
(9] skicE, RJpim, BOHZ. B B Xt 25 01 51K BN 4

WM AR KR (1], B2 2, 2008, 17 [WFEBHA] 2015-11-04

(24). 2112 -2114, 2121.

R TIEE RIS E@OE(Z)

FREEIE

TSR AT AT AR S SCRREL T AR ST I R | 76 K 8 SCl LA 2 i B CR 5 1
b ATE KA F IR A, AN S i

NG MEM R (AR ASERAE DTN GL) o e B AR 2B RS2 IS A A
N BSARDFF PR B 13 TR AL

LA PR I H B B TORHR S 2 BT AT RMIE R, BRI TAES 50 510 STk SF 7
T, ST IR S 2 WL o0 2 R AR WFTE R o i A BRI R 3, 2 LI 2 B4 5 23 LA A TR FIRA

SNSRI SR WO B R R PR BB

B AIPORIERER Gt Be S5 iSO S MER

Sk 1A R RBUIR R R A R FIERA I, PRIE ST SRR R e R (SO e LI A

Fit— 2% XPBEFERCR A S FE TTRRAY L BT AR, SO BT I H R AT i — e P A Pl By T
VE# A EERL

Ft T BRSSO, W IR R (4 SRR/ NI Y 2 40 (F 38 24 BRI E I BRAN) o B4 A
XA A TTRRAHR > 7 5%, R R AL b A N [ 5 44

St =2k BHIPH MR AE S AR R sz AR S 30T (A A [ BRI AR SN ), ARG i AR sl A A A A

STk AR RIS SO IE 2R 25 . IERR X RIS Sl P AE R R B AR EORER F45 0GR

gk B TARE A 55 At MB A BOR TR AL R R AR B dr ik, RO 5 FSAAT
AR SO R S A TR A

N SR — Dl R BRI IE B, W R BRI AR AT R W ml G R R el R A
1k, I EHZIF IR EAER T

b A AT AN R ARG IR RS B2 B RN AT R . ek 2 ARl Sk NI
TN, B B2 B 8 2 M BRI 2 —



2016 4F-2 H rh [ ST sh ) 4 February 2016
24t 1 ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA Vol. 24 No. 1

HRME

R |
K%\%\/-f\%\'g

S A5 R VCR 5 T o7 I8 e A 2R A B
i XA AR AL
R, R, R, DEE R AT A Y F RN EE R

(1. BB = FERRERIFEE B RPN S T A RE, FR 400042
2. W EHERAFRIPEERE BFRAMNRMIPTE IR 0ot B Sethi SR G R E i, EK 4000425
3. ZMIRH TIRIR BB B AL, 220 730030)

[HE] BM TIRE SIS N RS (PTSD) B8R B 2 X AL, A& U4E SD Mt
KR 20 H FEHLSY R IEF 41 BRI AR 10 H, SO HE S 0007 i #E57 PTSD K RAR A 4 JRJS X 24 K R
FT R ZR 3K B I Morris 7K 2K BRI 5 47 A ARG 285 3RS ot K UK 1 J22 Mg 5 CA1 CA2 \CA3 X RN IR [F13E4 T HE
e F Nissl Je (0 W FLREARLAE A, SR B 4R B 2 R I & XA IR S A0 | 43 A0 350 A= Tt
T, M B e AR JCIA A 2 e AR P IR AE 5 B TR 21 K i 2z J2 AN M T A B o A 3550, 0 W S B
13T CAL CA3 XANAIEAAKLIN  HEZ) ZEEL , 4000 101 BR 1 O, 40 M0 il /b, 4 5 2 25 R DI A8, CA3 X h
S5 CA2 IX AU HHES TN 43 A0 e 355 5 VR ImT ] L 434 B HE S by | 40 B ) B 1 R J8 TG Bl /b, 451

PTSD #E8K U D CAL CA3 XURN PR [R5 AS [ B (45 BSOS | 3T PTSD 83 (R BEAIL A 4 3 T 50 56
(ST

(€S 40) IROTIEINA X CEPN LY IS TP L SN

[FEISES] 95-33 [ XERERIZAE] A [XELHS) 10054847(2016) 01-0087-05

Doi: 10. 3969/j. issn. 1005 - 4847. 2016. 01. 016

Pathological changes in some important brain areas of rats with
post-traumatic stress disorder induced by combined stress

CHEN Wang' ,LI Chen-cheng' ,LI Sen’* ,FENG Dong-liang” ,HONG You-jian' , NAN Wei’
JIANG Long' ,HUANG Xian-kai'* ,WU Ya-min'

(1. Department of Traumatology, Research Institute of Surgery/Daping Hospital
2. Third Department of Research Institute of Surgery/Daping Hospital, State Key Laboratory of Trauma,
Burns and Combined Injury, Third Military Medical University, Chongqing 400042, China;
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[ Abstract] Objective To study the pathological changes in some important brain areas of rats with post-traumatic
stress disorder (PTSD) induced by combined stress. Methods Twenty healthy adult female SD rats were randomly divided
into normal group and model group, with 10 rats in each group. The PTSD model was established by combined stress. After
4 weeks, the rat behaviors of the two groups were tested by elevated plus maze and Morris water maze. After the test, sam-
ples of the cerebral cortex, areas of CAl, CA2, CA3 and hippocampal dentate gyrus were taken for pathological examina-
tion using HE and Niss| staining. Results In the normal group, the cell morphology and distribution were regular and the

cell nucleoli were clear in the cerebral cortex and hippocampus, cytoplasmic Nissl bodies were abundant, and there were no
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obvious neuronal degeneration and necrosis. In the model group, the cell morphology and distribution in the CA1 and CA3

areas were irregular, with increased cell gaps, and in addition, there were some pathological changes of physaliferous cells,

especially in the CA3 area. The cell morphology and distribution in the CA2 area were regular. In the dentate gyrus, some

cells arranged loosely, the cell gap was widened, and the amount of Nissl bodies was decreased. Conclusions

There are

some pathological changes in the hypocampal CAl, CA3 and dentate gyrus in rat models of post-traumatic stress disorder,

and they will provide an experimental basis for studying the pathological mechanism of PTSD patients.
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Post-traumatic stress disorder; Cerebral cortex; Hippocampus; Pathology; Rats
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Comparison of the refractive development and ocular
growth between two strains of guinea pigs

WEI Zhen', ZHANG Sen”, JIAGN Li-qin®>, CHEN Yan-hong' , WU Kai', XIE Min', LIU Di-wen'*, XIE Qiang-min'

(1. Laboratory Animal Center of Zhejiang University, Hangzhou 310058, China;
2. Wenzhou Medical University, Wenzhou 325035)

[ Abstract] Object To compare the refractive development and axial eye growth between Zmu-1:DHP and DHP
guinea pig strains after weaning. Methods  After screening of the refractive status of two strains of guinea pigs at 3 weeks
of age, twelve Zmu-1:DHP guinea pigs and eight DHP guinea pigs were chosen. Each group underwent a series of ocular
measurements at five time-points (4, 6, 8, 10 and 12 weeks) , including refraction, axial length, corneal curvature and
other ocular parameters. Results The refraction of 3-week old Zmu-1:DHP strain(n =327 )was —5.19 £3.92 D with a
myopic rate of 85. 1% . While the refraction of DHP strain guinea pigs (n=117) was 2. 13 £4. 40 D with a myopic rate of
22.6% . From 4 to 12 weeks of age, the guinea pigs of Zmu-1:DHP strain developed toward more myopic, their anisome-
tropia was larger than 1.5 D. The DHP strain had a stable refractive state. The Zmu-1;DHP guinea pig strain had larger
axial length and vitreous thickness than strain DHP (i-test: P <0.01), and the DHP guinea pig strain had better vision ( P
<0.01). Astigmatism of Zmu-1:DHP strain guinea pigs changed significantly from 4 to 12 weeks (ANOVA. P <0.01),
while DHP strain did not (ANOVA; P =0.07). In the Zmu-1;DHP strain, the refractive status had significant correlation
with axial length (r= —0.785, P <0.01) and vitreous chamber depth (r= -0.754, P <0.01). In the DHP strain, the
correlation coefficients were —0.19(P =0.089)and —0.34 (P <0.01). Conclusions Zmu-1;DHP strain guinea pigs

have a higher rate of spontaneous myopia than DHP strain. The emmetropization is disrupted. This myopia is highly correla-
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ted with axial length and vitreous chamber depth.
[ Key words)]

Guinea pig; Myopia; Refraction; Axial length; Corneal curvature
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JERASFIRERAR A TINE A1 530, DT, Ay K BRI R
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—04 ] FEW VLR 5L 50 Bl 1) 0 1 T 05 B S 3
it T EA T [ SYXK(#7)2012 -0178]
1.2 EEMHF
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1.4 SFHitEFZE
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correlation analysis,

2 R
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JCIREZEA WA 1, JA# X Zmu-1. DHP F1 DHP #
AR ERE S 228 22 S 3 0 B (P
=0.64,0.53) , ZHELE, P& R NS TR A S [R] 15
KL FEE2E S Zmu-1: DHP & R K B85 A i
JEE% >1.5 D,DHP f R B RIRT, 4 ~

12 AP, B R KRR I K B3 Zmu-1
DHP JKE i &, B JR W8 A L Ay — o] 0 1 8 3]
FalE W B EKE, DHP KRG E,8 2 10 AR IR
MK 2EFITTWEME(P =0.07) , HAL R 5 K]
B3 IR AL ILIE 2,

F1 3 JAE Zmu-1.DHP Al DHP i 2 K BUE G HE
Tab.1 Comparison of refractive powers between the 3-week-old Zmu-1;DHP and DHP guinea pigs

B2 Strains FEAEL JEIGEE (D) IR/ % ENBE=1.5D/%
AR Strams No. Dioptry Myopia/ % Anisometropia /%
Zmu-1;DHP 327 -5.19£3.92 85.12 69.23

DHP 117 2.13+£4.40™ 22.65 45.87

T ™ FoRAE 22 5 W . E (P <0.01),
Note. ™ indicates significant difference at the level of 0. 01.
F2  Zmu-1:DHP Fl DHP & RIKER 4 ~ 12 JE iR BE | il 3 RR A2 53 Lo
Tab. 2 Comparison of diopter, corneal curvature and axial components between the Zmu-1:

DHP and DHP guinea pig strains at 4 — 12 weeks of age

JEESR S 44 6 J 8 JHl 10 J# 12
Ocular parameter Strains 4 weeks 6 weeks 8 weeks 10 weeks 12 weeks
JeE S RE I(n=12) -9.09 £4.36  —11.91+5.38  -14.42+6.12  —15.36 £6.65 -16.25+7.76
Diopter I (n=8) 4.47 £1.23* 4.45+1.24™ 3.95 £0.86 4,28 +1.14* 4.23+0.82*
Eiplie 1 (n=12) 1.65%1.85 2.10 £2.34 3.04+2.96 2.60 2. 55 2.88 +2.69
Anisometropia I (n=8) 1.25 +1.40 1.47 +0. 82 0.84 +0.61 1.13+1.13 0.78 £0.63*
Rl I(n =12) 8.45 +0.17 8.73 +0.20 8.96 =0.19 9.08 +0. 24 9.29 +0.29
AL I (n =8) 8.14 £0.09 ** 8.28 £0.08 ** 8.48 £0.09 ** 8.67 £0.07 ** 8.75 +0.08 **
HiES I(n =12) 3.48 0. 07 3.60 +0. 08 3.69 +0. 07 3.75 +0.09 3.79 +0. 10
CRC 1 I (n=8) 3.52 %0.08 3.58 £0.08 3.74 +0.07 3.82+0.09 3.90 +0.09 ™
% 2 I (n=12) 3.42 £0.09 3.520.10 3.60 0. 09 3.62 =0.09 3.75 £0.09
CRC 2 Il (n=8) 3.41 £0. 05 3.54 £0. 10 3.66 +0. 10 3.74 +£0.09 ™ 3.85+0.08 ™
Ot 1 (n=12) 2.20%1.32 2.31 1. 60 2.48 +1.49 3.38 £1.64 1.58 +1.83
sligmatism I (n=8) 3.24£1.65" 2.04 +1.56 2.20 +1.16 1.85+1.10 ™ 2.14+1.60
B I(n =12) 1.05 +0. 07 1.11 0. 07 1.12 £0.07 1.14 £0.06 1.17 £0.07
ACD I (n =8) 1.10 £0.05* 1.09 0. 04 1.12 +0.05 1.19 £0.05 ** 1.17 £0. 08
o A B I(n =12) 3.86 +0.08 4.01 +0.07 4.16 +0. 08 4.30 +0. 12 4.40 +0.09
LT I (n=8) 3.83 0.07 3.99 +0. 07 4.14 £0.07 4.22£0.07* 4.30 £0.07 ™
YRS IR IR I(n=12) 3.54 0. 17 3.61 £0.20 3.68 +0.19 3.70 £0.24 3.73 £0.25
VCD I (n =8) 3.21 +£0.07 ™ 3.20 +0.08 ** 3.21 +0.08 ™ 3.27 £0.07 3.27 £0.05

e (1) W FR 1,28 Zmu-1:DHP G & W& 1 R78 DHP W& (2) 2R 1 A5 720Dy m IR Bk 5 =R 2 0 57/ 4l B 1) (19 B Bk
Hi%; (3) AL:Axial length; CRC: Radius of corneal curvature; ACD: Anterior chamber dept; LT Lens thickness; VCD: Vitreous chamber depth;
(4) ™ FoRHMIZERW B E (P <0.01), « FRHAMZERBE(P<0.05) .,

Note. (1) Strain I; means Zmu-1 ; DHP; strain II, means DHP;(2) Corneal curvature 1; Corneal curvature of the horizontal meridian; corneal curvature
2. Corneal curvature of the vertical meridian; (3) AL Axial length; CRC; Radius of corneal curvature; ACD: Anterior chamber depth; LT; Lens
thickness; VCD: Vitreous chamber depth; (4) ™ indicates significant difference at the level of 0. 01, *
of 0. 05.

ZWNZET7 200, ARl il R e R iR LA 3,
W R, S SE i A A R 2.4 WA @RRBREARS S M RaEXE
RERPIE AT T, 4 ~ 12 R, IAIK 94F
Bt B8 7R P b 1] Bt RS R (P < SEAHR I, XA i R K BUE DRSS R

indicates significant difference at the level

0.01) , P/~ R IK BUE 47 4 ) b 0 2 %) il
RERTEREI, 4 ~12 J&HE, Zmu-1: DHP /i
FRBRBOCHM BB ES AR EE(P<
0.05),1f DHP fh ZREF TR EM(P =0.07),

FIHR 5h 4% 20 534 I AH 5 43 HT ( partial correlation anal-
ysis) , DLER 3. Ji b, i 1 ROl 3 2 AR OG, 7R
Zmu-1:DHP 1 DHP i £ A 5 & 405051 0 0. 88 Fl
0.92(P<0.01),
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Fig.1 The refactive development of the

guinea pigs at 4 ~ 12 weeks of age
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Fig.2 Changes of the eye axial length in the
guinea pigs at 4-12 weeks of age
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Fig.3 Changes of the corneal curvature in the
ginea pigs at 4-12 weeks of age
2.5 AIT@mEBKRMAN
B AF I8 A9 3, B A AR IR T 2T
Hofr DHP it R TR (P <0.01) W24,

3 itig

3.1 RENERREXERBZIE

AR WS Zmu-1; DHP F1 DHP > K B
RIFATIE GRS I E 43T, K I it R R R
Zmu-1: DHP fh ZAIK R, 3 MR EW A EE N
85. 1% ,4 ~ 12 JE %, T AW INER , AN BE A% 52 W 1E
AR JHEZ 228 85d 1.5 D,k 3] T B AR

3 Zmu-1:DHP Al DHP K FUE YR -5 i 23 A0 IR 5454155 B A M 434

Tab. 3 The correlation between the diopter, corneal curvature and axial components in the Zmu-1:DHP and DHP strains

[ T e k2 WRRE R SRR
AL CRC 1 CRC 2 ACD LT VCD
JEIEIE a r -0.79 0. 06 0.31 -0.26 -0.3 -0.75
Refraction a p 0 0.5 0 0.01 0 0
JEGEE b r -0.19 -0.04 0.16 -0.06 -0.12 -0.34
Refraction b p 0.09 0.72 0.16 0.6 0.31 0

R (1) r TR R p Fm BEMER; (2) JBEE a F/R Zmu-1 . DHP &R WJEGCE, JECE b /R DHP fh & WG,

Note. (1)1 means correlation coefficient,p means significant level ; (2) Refraction a means refraction of the Zmu-1 ; DHP strain; Refraction b means refrac-

tion of the DHP strain.
R4 WA RIKEA L
Tab. 4 Comparison of grating acuity between the

two guinea pig strains

i % Strains 3 Ji#% 3 weeks 12 Ji 12 weeks

DHP 2.78 +0.48 2.10 +£0.79
Zmu-1 . DHP 1.51 +1.29* 1.20 +0.98 **
H " R ESA BEMNE(P<0.01),

]

Note.
#E, DHP & &, 5 MK &, JE O R R R,
Jiang'®' 8 338 1 10 B9 BK B &R 2 A I AT R
70. 1% X BEAG €0 0 RIE AR 28. 6% ; 4600 2 ~4
JAB RS PR IR K RS 15 A 0 3 ALK
FUENE AR ; 280 2 ~ 4 S HZF AT, A ORI

indicates significant difference at the level of 0. 01.

R BR300 R — 25 I, T 1 08 30 IR BRADAR
AEY, Jodi' " WFFTRALAG B S & B AL AL, (A
KA AGEALEE 6 K, G - 1.9D,28 d By
-2.6 D, RBETERLIE AL, T X B 1F H f i 38 5
fBIE% 6 KM 5.1 D,28 diF R 0.5 D, FASEMIE
WAk, EHRE P A E R = A R TR R
Mg, AR I 5. 25 +0.22 D, &) 11 JE BT
1,34 £0.61 D, 5EMIEMAL, AL AT
AL AMEE RGN 2 DHP KR, 4 ~ 12 J& i
R AR E ,10 12 A BN 4.28 £1.14 D
MM4.23 +0.82 D, Zhou'* ¥ HRIEIN A IEF KR 3
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Advances in research of novel heptamethine cyanine dyes as a potential
diagnostic agent for optical imaging of tumor models
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[ Abstract] A class of near infrared fluorescence ( NIRF) heptamethine cyanine dyes, in their native form without
chemical conjugation, can be taken up and accumulated specifically in cancer cells and used for tumors imaging. The dif-
ferent uptake of the dyes into cancer but not normal cells is possible due to the presence of specific isoforms of organic ani-

on-transporting peptides (OATPs) , and regulated by hypoxia. These advances have widely extended current application of

NIRF imaging in cancer diagnosis.

[ Key words]

Near infrared fluorescence ; Heptamethine cyanine dyes; Tumor target; Optical imaging; Organic ani-

on-transporting peptides (OATPs) ; Cancer detection; Diagnosis
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Fig.1 The chemical structure of NIRF dyes IR-783 and MHI-148.
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Fig.2 NIRF imaging of different PDX models with subrenal capsule xenografts in nude mice

4 IELSMNRARBESRMLERG

R BGH T Mg iR AR Z I E, H
IZRRE T PET /R ERA 5 R 2 52 1 25 ]
ST BRI T 22 58 S i 0 i Ly B A Qi
A LUK I 2 R B 2 1% %, NIRF ekl ]
DA B o) o7 g8 AR L, BT LA, NIRF B A [ 0 R
BB AT RE R A% G 09A% 2 AR T T g i L 12
Wi, B ZE AR NIRF Yokl o] DL FH % 28 Yk R
A UR)Z A LU IR A BB . LA R 335 RNKL
R N 51 95 40 B LNCaP 2 36 Mgt B o) 45 A% A1
B L )1 35 gkl PC-1001 #7735 1A 1l &
LT RRERUAZE 09 I Ak i T PC-1001/PET A5 0]
A ARRAS I — AT G A7 19 i 0 2 Fh PET /R
BEICE O 40 JHTE NIRF % 2 1A% 00 52 560 P b g
*ﬁﬂi ,@*318]?\11 C \gngC \64Cu %H“l In[29—32] %O

HIEA NG RT —F T 2L PET U5
PET/NIRF #5% PC-1001/% Cu, %4 i NIRF 4Lk}
PC-1001 F1*Cu ZAb 254 ), 78 LI 4
LR RE U LA 750 4 2 B S 558 v 1) el A S 43
BURMB AR | W 1F % S B BOR S, Tl
HH PET BAZ AN A= 7= Cu [R] A 22 1) [l i fin i 4 LA

I BLAS , AH 2T B A b e B 1 s o R Y
SPECT/NIRF #£41* mTc-PC1007 HA 8 1Al 3|
‘B 1 NIRF 3¢k PC-1007 F1%° mTe {1k 216 M 45 1,
PR AT 1 e 20 RN S AR AR TR | 35 R 0t 44 1)
P IFREAE RO A R AR A T i —
APEAR NIRF YAk 26 K78 2h 4 oA ) e g o 5 2
MAEST, PC-1001/% Ga WL Ih W FH T A & I8 K Y
PET 7%, PET/CT B4 B 7x i T NIRF Z4kt
RAETAL BN T i — 2k L Rk
SHPERNSL R AR ORI AL T SRR, P HAE NIRF
JLAGAN SPECT/CT 4 v] FH 1 117 Wi I 2 485 1 45 A
(SLND) , —Iiff5 v 1 32 47Uk 3, 1]
PR R 45 G IR 2L M5O UG 0 Tk BB TR 1
JITA N R I IR IR EL 25 3Rl NIRF/ % 2 1%y
18 5 A HL4 SR
5 ERJIFRE8ER 51 BhJE 240 B B9
HL

i 20 21 SR PR B S R A L 5 kbR S v
P Arba 41 A B EEHLAN 7 I 1CG YRk i1 fi
TR 2 2 5 o M AR P RS AR S W
AHUEHE TR [CG Ry 1 W e 5 i 3 2 27 it A PR B



100 o E LR B 2E R 2016 4E 2 A5 24 55 1 ] Acta Lab Anim Sci Sin, February 2016, Vol. 24. No. 1

A EHCEE TR B R RS A A R 1 TR A AR
1ICG HA AR XTI 0 i 98 2H 21/ 45 5 41 22 ( tumor-to-
background ratio) F3%,24h BF4EFFAE 1.4 - 1.7 Z
] i MHI-148 (4 H R E1 3K 9.1, 4 5 B A A
S HIF Lo 85 B A0 1 R ] gk — 2§27 2
XL H I 2 YR A L T HoAth NIRF 24t
FEIPIE AR T LR BT AE . A LT ES ¥ &% 38 Bk
(OATPs) A RETERE iz -1 Y ) 1|35 Gl a2k A B 4 it
s R R B E AR OATPs A S Wit
B Y A 12 | B4 244 A0 L b — R AN IR )
R8T H AT S A9 A ZE OATPs A 11 Fh, #2 3
FILER T 5 0 R WA B o A 6 A R, Hop
OATP1B3 mJ A AL W15 Je 8L IR-780 #l IR-
783 TERMIE NN B 5532 , i SR OATP1B3 384+
P30 i 25 #—BSP ( bromsulphthalein ) , 7] B {2 J# 55
fifEE AN X NIRF el e Sk 4 o> 204

TR AR e 2H 2 A E R B4R, R 5 R R
AR AT B b JRE e A N 25 ek BT I A5 4 )
FHOEHS) kS HIFl o BE2EHE T OATPIB3
Rk, TEHLEE R AM T, HIFla MM E
H5 OATP1B3 Ji a7 () HRE M EAEH], 3458 T
OATP1B3 LA (Y #5 Sk D) RE, T A2 A7 S 1 SR 58 v
HIF1 o il PHD/ VHL 342 10 1 [ A 11 A8 15 AN
2 B R IE #4140 OATPIB3 Ab T 8K K -1y
FEJFEN, HIL, IEH AU HIF1 o/ OATPs
15550, s AL B NIR YUk RE sy . 241
FH HIF 1o £ E ] (DMOG FEALES ) B, AT AR F fif
JEANMLIN OATP1B3 1% 5%, 14 98 Jib I 48 i X NIRF
YRI5 55 M AH B2, 2540 46 b I8 40 B P9 HIF 1o
JKSERT, OATPIB3 F1 OATP2B1 FiAF&MK, X} NIRF
YA I 55 % ) RAR R S5 18 S AT 8 R
5 LRI e e RS A S RN Th A4S H R T 2 LB R
HIF1 o/ OATPs {55 1 17 Ak 2 R0 43 i 98 240 B v <5
WAFTERBL G, AT DL od i — 25 3K NIRF 4 h) 45
A oAb i 20 i 1 BE ), 57 LT NIRF 4okt
NDREE T NIkt I N EIE SR e SR S ol N

6 ZHitTRE

L H 5 Gtk e L firb 96 B A5 R L 43— 1 AU 1)
fiE, T %GR NIRF 35K R B A 2l h v H
TR 7R fy A 0 LR FH T I PR AT 18T I 1 22 1)
L A - RV G 7 1 A R P T
— BRI TS S A R E— AR e R

T 1 3 s R R TR A A R K e, (i HL
ARt o B AR N 731 75— AP R
BHS MR A AR 455 DIRRRTS S0 T30 4
HH A RE R A 22 A VR SRR B — 2P A

Z £ x W

[ 1] YehCS, SuCH, Ho WY, et al. Tumor targeting and MR ima-
ging with lipophilic cyanine-mediated near-infrared responsive
porous Gd silicate nanoparticles [ J]. Biomaterials, 2013, 34
(22): 5677 —5688.

[ 2] Frangioni JV. In vivo near-infrared fluorescence imaging [ J].
Curr Opin Chem Biol, 2003, 7(5) : 626 —634.

[ 3] Redy-Keisar O, Ferber S, Satchi-Fainaro R, et al. NIR fluoro-
genic dye as a modular platform for prodrug assembly: real-time
in vivo monitoring of drug release[ J]. Chem Med Chem, 2015,
10(6) : 999 - 1007.

[ 4] Mieszawska AJ, Kim Y, Gianella A, et al. Synthesis of polymer-
lipid nanoparticles for image-guided delivery of dual modality
therapy [ J]. Bioconjug Chem, 2013, 24(9) : 1429 —1434.

[ 5] Andreev OA, Dupuy AD, Segala M, et al. Mechanism and uses
of a membrane peptide that targets tumors and other acidic tissues
in vivo [ J]. Proc Natl Acad Sci U S A, 2007, 104(19) . 7893
-7898.

[ 6] Choi HS, Gibbs SL, Lee JH, et al. Targeted zwitterionic near-
infrared fluorophores for improved optical imaging [ J]. Nat Bio-
technol, 2013, 31(2) ; 148 —153.

[ 71 Keereweer S, Mol IM, Kerrebijn JD, et al. Targeting integrins
and enhanced permeability and retention (EPR) effect for optical
imaging of oral cancer [ J]. J Surg Oncol, 2012,105(7) : 714 —
718.

[ 8] XuM, Rettig MP, Sudlow G, et al. Preclinical evaluation of
Mab CC188 for ovarian cancer imaging [ J]. Int J Cancer, 2012,
131 1351 -1359.

[9] GaolJ, Chen K, Miao Z, et al. Affibody-based nanoprobes for
HER2-expressing cell and tumor imaging [ J]. Biomaterials,
2011, 32(8) ; 2141 ~2148.

[10] Luo S, Zhang E, Su Y, et al. A review of NIR dyes in cancer
targeting and imaging[ J]. Biomaterials, 2011, 32(29): 7127
-7138.

[11] YiX, Yan F, Wang F, et al. IR-780 dye for near-infrared fluo-
rescence imaging in prostate cancer [ J]. Med Sci Monit, 2015,
21. 511 -517.

[12] Shao C, Liao CP, Hu P, et al. Detection of live circulating tumor
cells by a class of near-infrared heptamethine carbocyanine dyes
in patients with localized and metastatic prostate cancer [ J].
PLoS ONE, 2014, 9(2) . ¢88967.

[13] Luwo S, Tan X, Qi Q, et al. A multifunctional heptamethine
near-infrared dye for cancer theranosis [ J]. Biomaterials, 2013,
34(9) . 2244 -2251.

[14] Yang X, Shao C, Wang R, et al. Optical imaging of kidney canc-

er with novel near infrared heptamethine carbocyanine fluorescent



T E SRS 2E AR 2016 4E 2 A58 24 %55 1 ] Acta Lab Anim Sci Sin, February 2016, Vol. 24 No. 1 101

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[25]

[26]

dyes [J]. J Urol,2013,189(2) :702 - 710.

Yang X, Shi C, Tong R, et al. Near IR heptamethine cyanine
dye-mediated cancer imaging [ J]. Clin Cancer Res, 2010, 16
(10) ; 2833 -2844.

James NS, Chen Y, Joshi P, et al. Evaluation of polymethine
dyes as potential probes for near infrared fluorescence imaging of
tumors; part-1 [ J]. Theranostics, 2013, 3(9) ;: 692 —702.
Zhang C, Wang S, Xiao J, et al. Sentinel lymph node mapping
by a near-infrared fluorescent heptamethine dye [ J]. Biomateri-
als,2010,31(7) :1911 - 1917.

Wu JB, Lin TP, Gallagher JD, et al. Monoamine oxidase A in-
hibitor —near-infrared dye conjugate reduces prostate tumor
growth[ J].J Am Chem Soc, 2015, 137(6) : 2366 —2374.
Trivedi ER, Harney AS, Olive MB, et al. Chiral porphyrazine
near-IR optical imaging agent exhibiting preferential tumor accu-
mulation [ J]. Proc Natl Acad Sci U S A,2010,107(4) ;1284 —
1288.

Wu J, Pan D, Chung LW. Near-infrared fluorescence and nuclear
imaging and targeting of prostate cancer [ J]. Transl Androl
Urol,2013,2(3) :254 -264.

Hill TK, Abdulahad A, Kelkar SS, et al. Indocyanine green-
loaded nanoparticles for image-guided tumor surgery [ J]. Biocon-
jug Chem,2015, 26(2) :294 - 303.

van der Vorst JR, Schaafsma BE, Verbeek FP, et al. Near-infra-
red fluorescence sentinel lymph node mapping of the oral cavity in
head and neck cancer patients [ J]. Oral Oncol ,2013,49(1) :15
-19.

Leroy BE, Northrup N. Prostate cancer in dogs: comparative and
clinical aspects [ J]. Vet J, 2009,180(2) : 149 —162.

Wu JB, Shao C, Li X, et al. Near-infrared fluorescence imaging
of cancer mediated by tumor hypoxia and HIF1a/OATPs signa-
ling axis [ J]. Biomaterials, 2014, 35(28) ; 8175 - 8185.

Tian Y, Sun J, Yan H, et al. A rapid and convenient method for
detecting a broad spectrum of malignant cells from malignant
pleuroperitoneal effusion of patients using a multifunctional NIR
heptamethine dye [ J]. Analyst, 2015, 140(3) ;750 —755.

Shi C, Wu JB, Chu GC, et al. Heptamethine carbocyanine dye-
mediated near-infrared imaging of canine and human cancers
through the HIF-1a/OATPs signaling axis [ J]. Oncotarget,
2014, 5(20) : 10114 -10126.

Pysz MA, Gambhir SS, Willmann JK. Molecular imaging: cur-
rent status and emerging strategies [ J]. Clin Radiol, 2010, 65
(7): 500 -516.

Kim JS, Kim YH, Kim JH, et al. Development and in vivo ima-
ging of a PET/MRI nanoprobe with enhanced NIR fluorescence
by dye encapsulation [ J]. Nanomedicine, ( Lond) 2012, 7
(2):219 -229.

Hong Y, Zhu H, Hu J, et al. Synthesis and radiolabeling of
(111) In-core-cross linked polymeric micelle-octreotide for near-
infrared fluoroscopy and single photon emission computed tomo-
graphy imaging [ J]. Bioorg Med Chem Lett,2014, 24 (12):
2781 -2785.

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

Zhang Y, Xiao L, Popovic K, et al. Novel cancer-targeting
SPECT/NIRF dual-modality imaging probe (99m) Te-PC-1007 .
synthesis and biological evaluation [ J]. Bioorg Med Chem Lett,
2013,23(23) :6350 —6354.

Liitje S, Rijpkema M, Goldenberg DM, et al. Pretargeted dual-
modality immuno-SPECT and near-infrared fluorescence imaging
for image-guided surgery of prostate cancer [ J]. Cancer Res,
2014, 74(21) :6216 —6223.

Azhdarinia A, Ghosh P, Ghosh S, et al. Dual-labeling strategies
for nuclear and fluorescence molecular imaging: a review and a-
nalysis [ J]. Mol Imaging Biol ,2012,14(3) ;261 -276.

Xiao L, Zhang Y, Yue W, et al. Heptamethine cyanine based
(64) Cu-PET probe PC-1001 for cancer imaging: synthesis and
in vivo evaluation [ J]. Nucl Med Biol,2013, 40(3): 351 -
360.

Schaafsma BE, Verbeek FP, Riethergen DD, et al. Clinical trial
of combined radio- and fluorescence-guided sentinel lymph node
biopsy in breast cancer [ J]. BrJ Surg, 2013, 100(8) : 1037 -
1044.

Hirche C, Murawa D, Mohr Z, et al. ICG fluorescence-guided
sentinel node biopsy for axillary nodal staging in breast cancer
[J]. Breast Cancer Res Treat, 2010, 121(2) : 373 —378.
Kosaka N, Mitsunaga M, Longmire MR, et al. Near infrared fluo-
rescence-guided real-time endoscopic detection of peritoneal ovar-
ian cancer nodules using intravenously injected indocyanine green
[J]. Int J Cancer, 2011, 129(7) : 1671 —1677.

Zhang E, Luo S, Tan X, et al. Mechanistic study of IR-780 dye
as a potential tumor targeting and drug delivery agent[ J]. Bioma-
terials, 2014, 35(2) . 771 -778.

Liu T, Li Q. Organic anion-transporting polypeptides: a novel
approach for cancer therapy [J]. J Drug Target, 2014, 22(1) ;
14 -22.

Tamai I, Nakanishi T. OATP transporter-mediated drug absorp-
tion and interaction [ J]. Curr Opin Pharmacol,2013, 3(6):
859 —863.

Obaidat A, Roth M, Hagenbuch B. The expression and function
of organic anion transporting polypeptides in normal tissues and in
cancer [ J]. Annu Rev Pharmacol Toxicol, 2012, 52. 135 -
151.

Yuan J, Yi X, Yan F,et al. Nearinfrared fluorescence imaging of
prostate cancer using heptamethine carbocyanine dyes [ J]. Mol
Med Rep, 2015, 11(2) . 821 —828.

Liao J, Qian F, Tchabo N, et al. Ovarian cancer spheroid cells
with stem cell-like properties contribute to tumor generation, me-
tastasis and chemotherapy resistance through hypoxia-resistant
metabolism [ J]. PLoS ONE, 2014, 9(1) : e84941.

Gilkes DM, Semenza GL. Role of hypoxia-inducible factors in breast
cancer metastasis [ J]. Future Oncol, 2013, 9(11) ; 1623 - 1636.
Kaelin WG Jr, Ratcliffe PJ. Oxygen sensing by metazoans: the
central role of the HIF hydroxylase pathway [ J]. Mol Cell,, 2008 ,
30(4): 393 -402.

[YFEHI] 2015-10-16



2016 4E2 H
¥24% H1

T [ S5 Bl 2
ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA

February 2016
Vol. 24 No. 1

Seaeaeaeand

H WS e O s R 2 W A FH RIS
R B R xR
(L RIERAERIR AR BEBE 0L, 1 2001205 2. [FIFFRZEMR A7 BB , O BERITERN, L 200120)

[HE]

A 3 R A oL HEE B B i B B 0 0 T 3 L0 9 B e G 25 A9 A= W 2 b s, X 3 1R

JRBSE PAk 60 6 2 7 PR HAT TR A I PR S AR S T2 X AL AR SRR T B O US55 O LB 5 A DG A 5
Yy AL AEFR P AN RNA RISEAE PR 58570 5 1 L0092 W op 0 i SR T — 2008, OF PR T X 284538

WA RIS W, T AR A R A
[X8iR] OISR EYFREY; 2l IE
[HEFES] 9533 [ XERFRIZFG] A
Doi:10. 3969/j. issn. 1005 —4847. 2016. 01. 018

[ XEHS] 10054847(2016) 01-0102-05

Research progress of the role of biological markers in early

diagnosis of heart failure

ZHANG hui', ZHOU Xiao-hui® * , FAN Hui-min '?, LIU Zhong-min'?*

(1. Department of Cardiac Surgery, 2. Research Institute of Heart Failure, East Hospital Affiliated to
Tongji University, Shanghai 200120, China)

[ Abstract)

Heart failure (HF) is the final stage of various cardiac diseases. It’ s important to use appropriate bio-

markers for identifying heart failure in the early stage, managing patients, and optimizing risk stratification in clinical set-

ting. This review summarizes the important roles of markers related to cardiac stress, myocardial injury, extracellular ma-

trix, micro RNA and inflammatory factors which were reported in literatures in recent years, and assessed their clinical val-

ue in the early diagnosis and prevention of heart failure.
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B T RO 28 PN 23 WA RO 2 E 1028 JULAR )
BNP {733

13 BNP ZKFT LR HEBUR (5 S . Burke 451
e, X5 TS R PR 5 1R 1 R AN [) 2 3 Wie 4 ) e e
RERE 1 B BNP I3 ik B2 ) 0 5 2 4k W 2 1)
TR A O ISR S8 7 18— R WA R i 1B 4
AR T 22 28 WL 44 ) B e et R AT 2 Je il mT Ik S 7 O JEE
TR A FAFR RS . 78— IHRESC I 2 f) AR
A, TCIE AR U ) AR BE AN ART, BNP K F- 19 T i
P 55O YRR HE T S I 0 IR 08 1 A AH G I
BNP 7K-F12 WRRE AR 1 | TCHE IR 1 FET 5 1O S I Y
SrFHE ST 3R T 100 KT 75 KT 300 pg/mlL,
A CHIE O EHGEE T BNP 2602 Wi f HiUs )
Wi fVE . Sonoda'® Il BNP 1 —FhifT 2
AR WRICY), 7T T e O =k 2 T
R UARIRYT

B T I BNP K-/ B 2L, BNP ¥ 5 B9 5
ST REA A T PR 2 . TEETDIH L
FI BRI (Val-HeFT) 117 4 4305 fl & 55
Hrp WA A W BNP 1 8h 872840 5 B # sET:
RMEIRFRA K, ML BNP /KM IEZE 5 4 112
AT REA 2 o R B RS R A R A
TR AR 5 T BNP 3077 73 Lo e R i JR B SBT3
FVE IR et i o IX B4 Rl ARG 7 1 7E
PERF B, P RE 25 WOK I R B2 A2 X BNP 14 L0 2 1Y) 2%
i, LLG | S AISGE O IE G TY . BARC &H O
SR W BNP AP (A OCHE | (FU I b ik i
SN B i 30 S R A A B AT AR A A
P
1.2 |ERH B RFMA

FHEA v B AYF 44 BK ( amino-terminal pro-B-type
natriuretic peptide, NT-proBNP) , 7E.0> JJL4H ifd 52 HL AR
PRI & S o3 W3 22 . 7E4r Wit AR rh FiTK
PR R BAT AR 3 P BNP, R E TR NT-proB-
NP,

F RO O FE A NT-proBNP & Al I 2 1
fn, M4 Yancy CW SR HRIE , FHT& O R HE
) 2013 4% ACC/AHA 5L, 2 NT-proBNP 1
S W A ST AR O I R S 1 T 2848 4%, Filds
SAEAEIRIT Y Ta GFE AR, A 290 DAk o %

(NYHA) I I 10 IV NT-proBNP 4351
(102 +£50) (380 £110) (800 £230) . (1350 +415)
pg/mL( P <0.05), NT-proBNP 50> 5 /™ 5 4 & 2
IEAHSGE, BEAb, 2 B30 2 B E e IR B A2 = i )
RE PR fig A B 19 A0 52 14, 178 40 PRIDE (202 BHIT I
PRIXERS A Y ProBNP ZK-F-3 4r ) SF 5T, fE A NT-
proBNP X0 I %2 b 1412 Wi s & 7E B i 1), Keii-
chi Hirono 25" 5 H | M XE T BNP (148 2 21,
NT-BNP B LEAR SR IR 5E thdc A2 e, RNl NT-
BNP Hi{ARLEDEfr 00 Ik R2 0 B L BNP B A i, {E
FRH RS2, — T PRIDE A9 T 1 5% & 01, 7€ [l i°F 2
W Ry U I B 2 11 S5 P, NT- proBNP 114 2 A1 Al
FRSEPERRA TR, 5 BNP M HE, NT- proBNP 7
LT v it 25 5 2 B B T BB A RE
1.3 ST2

ST2 S AN 5 (IL-1) 32K 521 f i 5%,
FRES LAY (ST2L) FIATEE A (sST2 ) , 2 Tilllf R 5
FWI MR $ST2 5 HE LA A O ST,
HF =7 R g R 1) AR R R ) A SR A
B, LAk, Bayes-Genis I HEgE F B, ST2 4F CHF
(R SZ 31 ST TS A B L T 2R e G 7, 5 HAth
Fra& N BNP I NT-proBNP #H I, sST2 ASZAEH# |
B D RE o R R R AR AR R, Weinberg ™' & BE,
SR S0 UURE BE 28 2 B9 135w PTG 0 3 — i
sST2, H ST2 WI/KF 555 M- 802 ARG, s, 78
RO A W) 1 S A IR LA S ST2 7=
S U AT LU BNP B2 A A B
SR ST2 WA 12 T IR, {5 41 Damien %5+
FEXTAT - FER 137 LU T 0 ) 3 vl SR B R AT 38
BRI & B, sST2 o7 B AE O 1 35 3 8 b 2
43.8 ng/mlL, MFEAZ)0PRE T B4 36.5 ng/
mlL, 750 U1RE I 2 54. 3 ng/mL, O UIRE 1TV
WA 72.2 ng/ mL,IEL T $ST2 5.0 Il K
JEERRE R IEA G,
1.4 Galectin-3

HFLEER 3, & FUBEBESE R W0 — A U
2 5 RAE LT HAb 55 2R L BRI B 72, JE7E HF
HER T RV CHEE R, 2T EFAE T galectin-
3 MHFGM{E ., van Kimmenade %LBJ @i\ , TE 240
Bl H e LB E T MK galectin-3 /KF-5 1
SR B, 185 — TR %, Savarese 2 X
599 {5l 2L T RIME B 2 1 B A T T 32 i Ak
FRERTESIHT, S50 o  HAG e i S e L 2R -
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3 KR, 5 NT-proBNP ZHAH L, 7E 2 > H ]
HIFET R B 5, Lok 4512 K, galectin-3 7KFT]
DA RN O VAR AEAR I FR BE R 2 PR O 3 1 R
R & 2 AR A, KREZHUEH T, M7 galec-
tin-3 — A A SR FFE R KE IR S 2 B R YT
REFRAEE I, A ALY galectin-3 7K P-4 B T00 3
BTG Gk o2,

2 D ARGIREY

2.1 ABEA

AR SR VRS B8 11 TR T 20 LA e 4 2hé
B — o, 7O WL 5 e Bl R B 6 3 R 4
H S S 1 0 R 0 UL AT Y 3 7 S O A
O ek R b 2 3 A A W 388 A 1 it 35 LS 2 K F
2236 2R RACEEYE O 3 812 (Acute Decompensated
Heart Failure National Registry, ADHERE) 26T BOR,
67 924 {91l PR P R AR B2 A B Y 0 3 R A, Lo
4240 191 (6. 2% ) TEA B LSS 38 9 52 B A, L 4% L
PREEE T 5 1, DANHEE Sy B il A% 3k 5 570 JiE BF 5%
(The Dallas Heart Study) "> " {ii Fj ¥ g 7 S 19 K6
B, 455 R TE 25% B RARARE P DS & A T
ST A TS & E T P2 5 220 FIEE K&
W ThRE RS | DL e B A R T R B0 4 SR T
AR,

2.2 BIERRE 45 & & B ( Heart-type fatty acid
binding protein, H-FABP)

H-FABP 2 IR AH XJ 43 F BT & (14 x 10° ~ 15 x
10°) WY AR RS 1, A7 TAiM BT, v] DU s K B
e A LA ML, 2250 UL B 52 452 B, H-FABP
PG BERIIE IR R g rh Y BRI IR0 5
B AT H-FABP ZK-F-55 /i, H-FABP .0 JULZH
P R O TR BbR S Niizeki 551
LGN T 126 0B ARSI B ML H-FABP
FESEE 1 T 7K F, 2 W] HFABP 7E 8 22 =5 XU &
NS & T BA R R #l g

B2, BiiZds i, KA SIS (n =2,099) 1
7~ , H-FABP [17KF-32 2 AF % 0 B R A 2 g
kg B 7E A BEAS H-FABP 2% M4
BF W 3275 Bk BB PR R RS2

3 ZHRESMNETR

I3 T A 5 5T 43 )@ 2R 1 8% ( metalloproteinases,
MMP ) 2 20 fifi 1 8 Jo 66 gk 1) 5C B PR 3R, 7 0 I 3

I TE . MR AR PR 4 LA K B 6 TR 5 | 5 MM Ps
43R 6 28, NS I BA R L A R L A
F furin {51 A MMP A1 HAL /%) MMP,

MMPs ZZ15 E 53 85 2 501 3 26 S, 95 53 5]
A MMP1 ~ 26, H: "', Framingham /> JJi i 55 ( The
Framingham Heart Study) "' & 3, i 3¢ MMP-9 /K ¥
5 FE S EF AR AR I N AR FILL 55 BE JELJEE A B AT 5 53X
FEH MK MMP-9 (¥ 7K SF- 1] B Ay .0 L2 i &1 56 Joi
it R /2 %5 T AL A PR 5 . Radauceanu 2570 ) 52
T 1009 442 Jin < AR 75 38 240 i DY 55 B Ae O = 2
AEREAS B9 4 ] ( RECOVER) 7 12 56 1) £2. 3 1M 375
TIT AR5 Ji 1 2 35 2K o R MMIP-1 11 240 L 4 3R 7K
-, R BI Z 0 A0 AL O R i O IR A O D) RE
AR RIS 25 10 I s 8 T 5 K

4 AP IR RNA

E4ARIETE L MU/ RNA (miRNA) 7605
BB FRIRA 250k, 6O E T T 1Y 45 Fh 40 i
HEEAEEEM, 55—, WA Sk
miRNA A 7E M 2% R e AR e R AT e
IR gl iR ], miRNA 7R A7 0L 58 9597 8 8 B A 0
B, 5 TR 248

Tijsen &5 V5 | 7500 % B 1, miR423-
Sp B BERS S, I H 500 W5 i 1412 W F ™ B R
FHK, Goren ZE ANFKE T 186 4~ miRNAs [y
ikJK S J5 38 H, miR423-5p . miR320a, miR22 i
miR92b 7E Lol 5w g A LA B4 v (4 7K 7 BH S 38 i,
T Ah—28 miRNA 1l miR195 25 gk K 5 0L
Wif 5%, Ellis 25 5IE 52, miRNA 7] 12 Witk 15
T2 B W0 JE s g R g A P 2 RD )
Ao ABXF T3 A IR R miRNA Bk B
S ERRE SRR AR IE
5 RIEREF

C Wi H ( C-reactive protein, CRP) RYER 4
PP RO I 0 1) A s AL T Pl 2 SR AR T, o0
R F M A TNF-o F1IL 5.0 DI RERY T
RAT G, FF AT AT B3 0 & R RN FE T e Pt 1L 1 B2
T £ 2124 CRP J& Hip 2z — | JIFJIE CRP 1Y
FEAE SRR AZ Z2 B A L DR - ) s R A S R
WHTH1L-6, C&f BT, &R EER CRP
I YT O I 5 8 £ 25 A S LA ST 2 WA (L
Kamioka 251 B8 ¥R 58 351, 00 I F-[7] 25 VA 9T ( cardiac
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resynchronization therapy, CRT) A AR, i 2 85U 19
CRP Al 77 2 RE % FI0 A8 25 % CRT (1% B g A ™ E
O MEZER A O IR TESE T2, 53X CRT A B i (8
ML, RN EFH ) CRP KF- R THE (P <0.01)
TEC 7 % 08 T S B B 3ot BB 24 1) 2 ) 4 R A
Yy, XL s ﬁ—ﬁﬂl& LK 4 P A R B A
BMIMIRE L, AN AT — AR &Y, ﬂl
HELE B e UL IL\HJH) P, LA S 20 i A1 Jk ot
microRNAs ZEAK T MpRi ), Bl X L5 2% E/JEE
Wb i R B i 0 A G 0 SR Mg % 1 O 3
BRI SIS WA BORYT , LA AT & B P
o P LA AR R . HL A sST2 75 0 )
W2 b JCHE BiUS J5 T, S NT-proB-
NP A S & S a8, A B T ek a2 (3
H A A Y2 epn s ) AR T A1 R BR A L
U0 NT-proBNP 7 IfiL i H A9 e BEAR 75 5 32 21 ' Dy fig
(RIFZIR , U3 SR VR h B4 miRNA HARMR BE 5.0
BT EBESRW KR BALN T, X —ERE
B 1 PR AR v S g 25410 £ FH 3 20 S A s
WAL BEE LRI BT R e 2 A Je T ZHEIH@%‘EQ(
i A1 7 2 R RO S i R v B L TR B2
WAL PRI — SR S Y 0 A PR
AR 25 bR ST BE SR I H — 5 i i PR
B SR (E N =R RS RS =2 Vi 7/ S0F &1
WO EBEISITE R,
& % X #
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1.1 REMERMERTEE

TE TNF-a B¢ LPS BB, L ) 2 i fi 1 P2Y,
TR E IR, AR A P2Y 5 P2X 24K,
P2Y, ZAKITE NF-B 3 535 T H 40 A K-8 (11-
8 ) FIIALE AU ALAS B 70 F-1 3k, 42 08 1l 8 98 9 2 g
KA IR P2 Y A7 UARERS 3 I A0 M A VR
R TE B Jok S A T Ak 2 B B 20 kg 25 i 57 1k e s 1) I
[ /AR
1.2 N5 VSMC I 51858

FLRT Wang 2" BF 58 & B0 P2X, .\ P2Y, #l P2Y,
JE 45 9 JUL 4 B ( VSMC) 3235 55 22 1 I 04 57 44 |
AIREAY 7 V0 L4 M 00 Wi 4 K 3 5, 2008 4,
Bobbert 25 #F 97 3¢ W] 38 F 0% P2Y Z AR, 5]k
Ras-Raf-MEK-ERK1/2 ) 2% B 39 3% , & #F VSMC 1)
W45, Govindan %' YEAT T 0F— A HFFEIESE P2Y,
FEEHE VSMC I4s 51T R 2 k2 —
1.3 {RE#FFOAFZENL

J 73 B far (An e il ) GO LAE A, ATP  UDP
ERATIRZ: Pox BT 16 BECE M AL, 30 WLAR
WL P2Y A2 8 R T G12/13 B IS Rho
WA P AL T 3K (40 CTGF 1 TGF-B) ,
HETESE T U 1 T A i A (1 A ik, A2 k0 LT
efbry =

2 ET/NR BT EE

T/ NI T L P2 Y, 3% 1A RE B 35 184 5 LR
it 2o i A WEVE ™ 0§ UDP/P2Y, 5%
8 (46 D) B BEL L 4 P A1 /N b 8 I S5 240 i 1 s e
FBEBH Lk 22 ek FAE T 4 LPS AL B AR
A B R 1 T I 5 20 R /IS 2 TR A v, UTP
TR 75 UDP B0 P2Y, 21 T S/ IN 22 I
JAAE NO AR, NO 38 10 42 il L W e o 44 e 1) 34
BRI Lk 3 B 0 SR 4R 1 s L =10 UTP ol
R BR R0 A BUH B /)N I 5 240 B, UTP ] 3 ot o)
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8 RS (ERK) 58 p38 2 IR L AR 5 1) NF-
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AR R A7 7E T B 2 T I 5 200 B, 70 5 o 22461
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S5 RATIHA BR300/ RO e ek
AT R, PR R A B A REE RS 27 R T Y P2 Y
ZARTEHE B X L UA S 5 e 240 05 i T et
PRI R, IR SR R AT
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3.1 REKERELZERERS

TEASE R AN, P2Y, i 5 B AN AR
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CCL20 MYk A RORE S 3t A o, 1 R B
WS P2Y, 2, 51 2 A 2 R 4 T 197 A=
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4 RFPMERERERFREE
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F1 UDP B 15 P2Y, A2 KB F k38 , 45175 S
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5 EATEEBINEE

SRS e - 1 LA P2Y, A% AR g it PLC/
TP3 {5538 [ 19 M5 IO 9 e 1 Y UL By i 2 AR
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P2Y, % ARl 5 B I 10 R s A JBe bk pz 4
Ji R a7 R R -1 AR ATP 405 P2Y, %
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WY, NF-kB 38 i)

8 H#5iE

ZE LTIR, P2Y Z AR i B G 2 5 S P EE Y
A PRI BE A RPN , P2Y, 2K S 50 145 0
PRZAE I W 2R G0 95 s B 8 T T R S A R A
Hr P2Y, ZARA S MIMZ RS, LS5
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