2020 4 12 A T R PR AR December, 2020
H308 H12M CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 30 No. 12

SR AT TKET, . Sir3 FEDN RNA Tt 15 28 Mo e 2k iy A2 REAN IR SH-SYSY bkt [J]. s L
BEEFARE ) 2020, 30(12) ; 1-8.

Zhang JY, Deng YN, Zhang M, et al. RNA interference of Sirt3 in human neuroblastoma SH-SY5Y cell [ J]. Chin J Comp Med,
2020, 30(12): 1-8.

doi: 10.3969/].issn.1671-7856. 2020. 12. 001

Sirt3 A RNA T 3018 98 B 284 M A2 e Rk 1Y
B0 B8 SH-SYSY 4 Hi ik no 4 28t

KEpde, AT, K OB ERRY

(LR N R AR BE 7B AR R AR BB, AR 450003 ;
2P LEASE R — B2 NEL, PE%E 710061)

[WZE] BB 98 Sin3 ZEK RNA TS EE A, JE7 Sin3 ZE AR E TP A A A% 25 58 240 i g 240 i SH-
SYSY #iffitk, Ak M Genbank TR R Sir3 FEHFF  ARHEILIFFI T Sin3 FEHY 4 2% siRNA TIFHIFI 1 5%
BT B, K A1 00 ) 5 5 R 0 G 8 1 (GFP ) 2 i) 5 IR A0 28 P A1 9 25 3k M 402, 3145 4 B EE L1 % 55 R
Wi, W5 4 FRE AT YOG TR U 9150 06 7 0 ok S L YL 293T A I E RS BRI BE . OB 4 RRAR R 12 5 7
R AR YL SH-SYSY 40, % F Real-time PCR 1 Western blot % Sirt3 (7T SRS | i ) 5 20 T4k Sime3 SLR 32
R, R OMFIUESCAIE T 4 Ff Sin3 JE RNA TH018 % 3 800K, 751 430 0 . LV-SIRT3-RNAi-1 8x
10° TU/mL LV-SIRT3-RNAi-2 3x10° TU/mL LV-SIRT3-RNAi-3 8x10°® TU/mL LV-SIRT3-RNAi-4 8x10° TU/mL, 5
25 % HAZE ( CON) 144 % B4 ( NC) A, LV-Sirt3-RNAi-3 21 mRNA 7 1% K J 56 11 3235 K F B 2% T (P<
0.001, P<0.001), £5i& BRIV Sind JEIR RNA 404805 5 3044, I 08 16 ) fee (TR 7 A 4L, 3R A5 58 DT Bk
Sirt3 35K SH-SYSY 0otk , ) SE0F9T Sirt3 TEMAS R0 40 MRS b B 1/ 2558 1 36,

[%88iR]  Sire3 S RNA TG 180 BR800 ; 104 2008 ; A 2 BE4N AR 40 i
[HESYEE] R-33 [ xEk#RiZEE] A [ XEHS)1671-7856(2020) 12-0001-08

RNA interference of Sirt3 in human neuroblastoma SH-SYSY cell
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[ Abstract] Objective To construct a lentiviral vector for RNA interference of the Sirt3 gene and to establish a
Sirt3 knockdown human neuroblastoma SH-SYS5Y cell line. Methods According to the Sirt3 nucleotide sequence archived
in the GenBank database, four siRNAs targeting Sirt3 and one negative control were designed, and cloned into a linear
vector containing the green fluorescent protein ( GFP) gene to produce four recombinant lentivirus plasmids. The
recombinant plasmids and helper plasmids were transfected into 293T cells, and the titer of the virus was determined. SH-

SYS5Y cells were infected with the constructed lentivirus, and the silencing effect on Sirt3 was accessed by real-time PCR
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and Western blot. The lentivirus-infected cells were screened for the most significant Siri3 knockdown. Results

Recombinant lentiviral vectors expressing siRNAs targeting Sirt3 were successfully constructed and confirmed by DNA
sequencing. The viral titers of the recombinant lentivirus were as follows; LV-SIRT3-RNAi-1 8x10° TU/mL, LV-SIRT3-
RNAi-2 3x10° TU/mL, LV-SIRT3-RNAi-3 8x10° TU/mL, and LV-SIRT3-RNAi-4 8x10° TU/mL. The levels of Sirt3
mRNA and SIRT3 protein in the LV-Sirt3-RNAi-3 group were significantly less than those in the negative control group and

the blank control group (P<0.001, P<0.001).Conclusions

A lentivirus vector for RNA interference of Sirt3 was

successfully constructed and SH-SYSY cell lines with Sirt3 gene knockdown were selected, which will be useful for future

research of Sirt3 function in Parkinson’s disease cell models.
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Table 1 Oligo sequence
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Figure 1 Sequencing result of SIRT3-RNAi-1 lentiviral vetor
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Figure 2 Sequencing result of SIRT3-RNAi-2 lentiviral vetor
32 330 340 350 360 7 380
T TCTTGGCTITATATATCTTGT6GAAAGGACGARACACCGGETGGGTGC TTCAAGTGTTGTTCTCGAG
" i "
T TR YT S ST TY T [ PO O Yoo S Y VAT
Al ML i ,.' | Mafl ' iy i |
I'II|‘||" It | l|||;'|l f' |h,‘ I II 'i 'Ir|1'l|'|."'|”',.ll‘|l...l'l: “-‘!"i-‘. |‘|_|'I'l'|”'|. lrl‘, If
'|I"'| | I|| i ||'| |.‘_|.1 |r||,|'--||r1,-‘| | ||| 1 T |
-'||.”|I'| Y || IR ||||| U Y 'Ih'"|||'||| il
R E'II""'m' IR .h. ,1|||l||| II| |‘J‘.| i -||.JI...|' ] i I 1l
AARLAR) LRLAHRD | SHERI LT A A *Ir dik L ULl
20 50 =0
TGACCTCGAGAC T G"GT-:_: TC( CGGATCCT CCCG"GT‘GGC"C: -}.T::'_G.::TLG\:SCCGGG
i [ )
Ve AN ot o A -“..'".'." l"r'I I'I.I ] i I "1| |I "'f‘ 'I.' f i
|“|"| 'I'.I"I']il'['l f |'|| ”:I-"Il' N (| |I|'I" |"|'| !"'..'uI 'l”\' ,Ir. -1 IHII 'I‘: III I” II |Il| |I
W 1 {1 L I.-I |t||- |i I I : [ vip | \
' EVEUIL el g L' | |
(SUE O AL e D L™

3 SIRT3-RNAi-

3 18 A A P 45

Figure 3 Sequencing result of SIRT3-RNAi-3 lentiviral vetor
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Figure 4 Sequencing result of SIRT3-RNAi-4 lentiviral vetor
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Figure 5 Lentiviral vectors were co-transfected into the 293T cells for 24 h
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Sirt3-RNAi-3, LV-Sirt3-RNAi-4 lentivirus. Compared with CON
group, * P<0.001. Compared with NC group, #P<0.001.

Figure 6 Sirt3 mRNA expression in different cells infected by

corresponding lentivirus
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bars show Sirt3 protein expression in SH-SYSY cells infected by
negative control lentivirus, LV-Sirt3-RNAi-1, LV-Sirt3-RNAi-
2, LV-Sirt3-RNAi-3, LV-Sirt3-RNAi-4 lentivirus. Compared
with  CON  group, *P < 0.001. Compared with NC
group, *P<0.001.
Figure 7 Sirt3 protein expression in different

cells infected by corresponding lentivirus
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Figure 8 SH-SYSY cells with stable Sirt3 gene silencing
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[H#E] BB 5% T miR-128-3p SEMEMEERRE R B EMIR43 09 2 08 R AT BUE B4R, J7ik
TEH 60 HAgRE 3 JEli% SD KB, SR FABEHL AT 2L K B BT ARAL MR E R A | 25 (%% Y441 A1 miR-128-3piT
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HEFARXTRIEA o-SMA R RS RA 1 i FFEAR (P<0.05) |, i L Ao | I BH Ty 5028 il 2 B2 6k Wik 35 7 iy
(P<0.05), 51 T miR-128-3p 1] LAGEARIMeRE Al K B2 M40 , oA FA ML 7T 68 5 FAAIK R BUAAR PN 2R JE 2
FF- 0 il s 2L L4 B 4 R T AR O

[SE4iR]  MediE ; S ; ALUBT S ; RAE R N

[FES£ES] R-33 [ X#EHRIRIB] A [XEHS]1671-7856(2020) 12-0009-08

Alleviation of the inflammatory response induced by acute lung injury in
sepsis rats by miR-128-3p down-regulation and effects on lung tissue
morphology

HUANG Zhong', SUN Jie*, YAO Zhenbin', LI Guihua'*, XU Xiaogang'
(1. the First Affiliated Hospital of Shihezi University Medical College Department of Emergency Medicine, Shihezi 832000, China.
2. the First Affiliated Hospital of Shihezi University Medical College Nosocomial Infection Control Office, Shihezi 832000)

[EE£WE 4T /R A6 X X BL2E 34001 H (81260363)
[EEB &M (1981—) 3 AR, BIREMN, FEMNF L2 EE  SER IG5 TS, E-mail :hz209932121@ 163.com
[BIS1EE 1 EHEAE (1965—) , Lo B+, FAT RN, EENF 202G EIEMST , E-mail:1gh169@ 126.com



10

[ A BE 2 2 2020 4F 12 A58 30 556 12 )

[ Abstract)
rats by down-regulation of miR-128-3p and effects on lung tissue morphology. Methods

Objective To explore alleviation of the inflammatory response induced by acute lung injury in sepsis
Sixty healthy 3-week-old SD rats
were divided into a sham-operated group, a sepsis model group, a blank transfection group and an miR-128-3p inhibitor
group by a random grouping method with 15 rats in each group. Sepsis models were prepared by cecal ligation and puncture.
In the blank transfection group, blank plasmids were constructed and were transfected into rats. In the miR-128-3p inhibitor
group, lentiviral plasmids were constructed and were transfected into rats. The expression of miR-128-3p was detected by
RT-PCR to determine the success of interference. Resting ventilation, changes in airway resistance and lung volume were
determined in each group. The contents of serum IL-6, TNF-a and iNOS in peripheral blood were detected by ELISA. Lung
tissues and pathological injury were observed by hematoxylin & eosin ( HE) staining. The expression of Caspase-3 and
Caspase-9 in lung tissue was detected by TUNEL ( terminal deoxynucleotidyl transferase dUTP nick end labeling) staining
and western blotting. The expression of TGF-B and a-SMA was detected by Masson s trichrome staining and western
blotting. Results HE staining showed that cell distribution was even in the miR-128-3p inhibitor group, with few necrotic
cells. MASSON staining showed that there was severe fibrosis and damage of lung tissues in sepsis model group, and degree
of lung tissue fibrosis in miR-128-3p silencing group was improved. Compared with the sham-operated group, expression of
miR-128-3p, airway resistance, levels of IL-6, iNOS and TNF-a, apoptosis rate of lung tissue cells, relative expression of
cleared cas3/Caspase-3, cleared cas9/Caspase-9, and TGF-B and a-SMA protein levels were significantly increased (P<
0.05) , while resting ventilation, changes in airway resistance and lung volume were significantly decreased in the sepsis
model group (P<0.05). Compared with the blank transfection group, expression of miR-128-3p, airway resistance, levels
of IL-6, iNOS and TNF-a, apoptosis rate of lung tissue cells, relative expression of cleared cas3/Caspase-3, cleared cas9/
Caspase-9, and TGF-B and a-SMA protein levels were significantly decreased (P <0.05), while resting ventilation,
changes in airway resistance and lung volume were significantly increased in the miR-128-3p inhibitor group (P<0.05).
Conclusions  Down-regulation of miR-128-3p can alleviate acute lung injury in sepsis rats and the mechanism of action
may be related to a reduced inflammation response and inhibited apoptosis of lung tissue cells.

[ Keywords)

sepsis; acute lung injury; histomorphology; inflammatory response
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Blank transfection group. IV, miR-128-3p silencing group.
Compared with sham-operated group, * P<0. 05. Compared
with blank transfection group, *P<0. 05.
Figure 1 Expression of miR-128-3p detected by RT-PCR
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R1 SHARBMIRERRINEE R (& 5, n=15)

Table 1 Test results of lung function of rates in each group

A5 FE I (mL/kg) RSV G Jifi S AL e (mL)
Groups Resting ventilation Airway resistance changes Lung volume changes
{BRF AR Sham-operated group 3.42+0.19 74.34+6. 36 0.27+0.03
JeREAERTIIAL Sepsis model group 1.59:0. 22" 53.42+9.23* 0. 11x0. 04"
25 Y4l Blank transfection group 1.62+0.24 " 52.46+5.16" 0.12+0.01 "
miR-128-3p YLEKZH miR-128-3p silencing group 2.81+0. 32* 68.02+7. 18% 0.24+0. 02*
F 201. 767 34.370 134. 000
P <0.001 <0.001 <0.001

T SRTAREMIL, © P<0.05; 5% FEEYALMLL, " P<0. 05,
Note. Compared with sham-operated group, * P<0.05. Compared with blank transfection group, ¥P<0. 05.

F£2 KRESMNEHMRAERFRENM( 2 £5, n=15)

Table 2 Detection of inflammatory factors in peripheral blood of rats

217 Groups 1L-6( pg/mL) iNOS(pg/ml) TNF-a( pg/mL)
RFARLA Sham-operated group 18.07+3. 35 42.08+6. 09 27.03+2. 35
MeFFIERERI L Sepsis model group 94.85+11.23* 205.92+24.11* 136.35+17.43"
25 159440 Blank transfection group 98.83+16. 44 * 201.08+21.24* 138.53+13.26"
miR-128-3p YLEKZ miR-128-3p silencing group 37.12+4. 67% 81.77+7.52% 59.19=+8. 28*
F 232.139 370. 188 340. 164
P <0.001 <0.001 <0.001

HE: SRFAREMLL, * P<0.05; 5% YA L, *P<0. 05,
Note. Compared with sham-operated group, * P<0.05. Compared with blank transfection group, *P<0. 05.

T L AR TR 10 FE A B4 111 2% (16 420 TV : miR-128-3p TLERA

2 HE Be@ UL SO BRI 1 0L (n=15)
Note. I, Sham-operated group. II, Sepsis model group. III, Blank transfection group. IIV, miR-128-3p
silencing group.

Figure 2 Observation of lung tissue and pathological damage by HE staining

T A TUNEL e B I ZH SUANMT I T o L AT AR AL 5 L B A i AR AL 5 1AL 28 1 R e
V. miR-128-3p VB4, SIEFARLIMEL, * P<0.05; 575 A4 M L, *P<0. 05,
B3 TUNEL 3@k BUMZH S8 T8 L (n=15)
Note. A, TUNEL staining images. B, Apoptosis rates of lung tissues. I, Sham-operated group. II,
Sepsis model group. 111, Blank transfection group. 11V, miR-128-3p silencing group. Compared with
sham-operated group, * P<0.05. Compared with blank transfection group, *P<0. 05.
Figure 3 Apoptosis of lung tissues detected by TUNEL staining
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20511V miR-128-3p VIERAL, SRFARLAME, * P<0.05; 5% A4l , * P<0. 05,

B4 SHKEMHZH Caspase-3 Fil Caspase-9 BIFRIAEN (n=15)
Note. A, Western blot images. B, Relative expression levels of related proteins. I, Sham-operated
group. II, Sepsis model group. III, Blank transfection group. IIV, miR-128-3p silencing group.
Compared with sham-operated group, * P < 0.05. Compared with blank transfection group,
#pP<0.05.

Figure 4 Expression of Caspase-3 and Caspase-9 in lung tissues of rats in each group

TE T AR ARG T MR AERT LA T, 25 (6 Y20, TV ; miR-128-3p JUERAL,
5 MASSON Bl K U SN BLAT R (n=15)
Note. I, Sham-operated group. 11, Sepsis model group. 111, Blank transfection group. 11V, miR-128-3p silencing group.
Figure 5 Lung tissue conditions of rats detected by MASSON staining
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Note. A, Western blot images. B, Relative expression levels of related proteins. I, Sham-operated
group. 11, Sepsis model group. IIT, Blank transfection group. IV, miR-128-3p silencing group.
Compared with sham-operated group, * P<0. 05. Compared with blank transfection group, *P<0. 05.
Figure 6 Expression of TGF-B and a-SMA in lung tissues of rats in each group
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Agmatine attenuates propofol-induced neurotoxicity in newborn rats by
regulating the Nrf2/HO-1 signaling pathway

ZHANG Shaohua'* |, ZHANG Yanfang', CAO meng”, LI Yan®, LIAO Lixia', WANG Beibei'
(1. Department of Pediatrics, Nanyang First People’ s Hospital, Nanyang 473000, China.
2. the Second Department of Endocrinology, First Affiliated Hospital of Xinxiang Medical University, Xinxiang 453100)

[ Abstract]  Objective To investigate the effects of agmatine on Propofol-induced neurotoxicity in newborn rats.
Methods Ratis were divided into five groups for follow-up experiments: Control, Propofol, Propofol + 1 mg/kg Agmatine,
Propofol + 2.5 mg/kg Agmatine, and Propofol + 5 mg/kg Agmatine. The number of errors was detected in a platform
experiment, while brain moisture content and brain index were determined by a 2,3, S-triphenyl tetrazolium chloride

method. The Longa method was used to evaluate neural functional defect and postural reflex scores. HE staining was used to

[E£THE R4 EFRHE O H (20150311) .
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detect the degree of pathological damage in the hippocampus. Apoptosis of hippocampal tissue was detected by Nissl
staining. Western blot was used to detect protein expression levels of brain-derived neurotrophic factor ( BDNF), nerve
growth factor (NGF) , Bax, Bel-2, Nrf2, p-Nrf2, and heme oxygenase 1 ( HO-1). Results

group, the Propofol group exhibited significant increases in the number of platform errors ( P<0.05), brain water content

Compared with the Control

and cerebral index (P<0.05), neural function defect scores, and posture reflex scores (P<0.05), as well as obvious
pathological damage. Moreover, the Propofol group exhibited significantly reduced expression of BDNF, NGF, and HO-1
proteins (P<0.05), p-Nrf2/Nrf2 ratio (P<0.05), and numbers of Nissl bodies ( P<0.05), but a significantly higher
Bax/Bcl-2 ratio ( P<0.05). Compared with the Propofol group, Propofol+Agmatine groups (2.5 and 5 mg/kg) exhibited
significantly decreased numbers of platform errors ( P<0.05), brain water content and cerebral index (P< 0.05),
neurologic deficit scores (P<0.05), and posture reflex scores ( P<0.05). Moreover, the degree of pathological damage
was significantly improved in Propofol+Agmatine groups, which exhibited significantly increased BDNF and NGF protein
expression (P<0.05), and numbers of Nissl bodies ( P<0.05), and a significantly decreased Bax/Bel-2 ratio ( P<0. 05;.

Chin J Comp Med, December 2020, Vol. 30,No. 12

p-Nrf2/Nrf2 ratio and HO-1 protein expression were also significantly increased ( P<0.05). Conclusions

Agmatine

attenuates Propofol-induced neurotoxicity in newborn rats by regulating the Nrf2/HO-1 signaling pathway.
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Note. A, number of mistakes. B, Cerebral water content. C, Cerebral index. 1,Control group. 2, Propofol group. 3, Propofol+Agmatine 1.25 mg/

kg group. 4, Propofol+Agmatine 2.5 mg/kg group. 5, Propofol+Agmatine 5 mg/kg group. Compared with Control group, * P<0.05. Compared

with Propofol group, ¥P<0.05.

Figure 1 Effects of guanidine on the number of errors, brain water content and

brain index of propofol induced nerve injury in rat model
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Note. A, Neurologic deficit scores. B, Postural reflex score. 1, Control group; 2, Propofol group; 3, Propofol +Agmatine 1.25 mg/kg group; 4, Propofol +
Agmatine 2.5 mg/kg group; 5, Propofol+Agmatine 5 mg/kg group. Compared with Control group, *P<0.05. Compared with Propofol group, *P<0.05.
Figure 2 Effects of guanidine on scores of neural functional defects and postural reflex in

propofofo induced nerve injury rats
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J¥z 2.5 mg/kg 4155 RIAM+IIEE T % 5 mg/kg 4. 5 Control 41 L5, * P<0.05; 5 Propofol 411L4%,*P<0.05,
B3 IREE T XS PRA B A S 0 A 245045 R RS RS BRAAG R2 A BDNF \NGF 8 1 3835 7K - 19 52 i)

Note. A, HE staining was used to detect pathological damage in the hippocampus. B, protein expression of BDNF and NGF. 1, Control group; 2,
Propofol group; 3, Propofol+Agmatine 1.25 mg/kg group; 4, Propofol+Agmatine 2.5 mg/kg group; 5, Propofol+Agmatine 5 mg/kg group. Compared
with Control group, * P<0.05; Compared with Propofol group, #P<0.05.
Figure 3  Effects of guanidine on the degree of pathological damage and the expression levels of
BDNF and NGF proteins in propofofo—induced nerve injury rat models
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Note. A, Nissl staining was used to detect the apoptosis of hippocampal tissue cells. Expression of Bax and Bel-2 proteins. 1, Control group.

2, Propofol group. 3, Propofol+Agmatine 1.25 mg/kg group. 4, Propofol+Agmatine 2.5 mg/kg group. 5, Propofol+Agmatine 5 mg/kg group.

Compared with Control group, * P<0.05. Compared with Propofol group, *P<0.05.

Figure 4 Effects of guanidine on propofol induced hippocampal tissue apoptosis and Bax and Bel-2

protein expression levels in rats with nerve injury
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Note. A, Nif2, p-Nrf2, HO-1 protein expression. B, the protein expression histogram
of Nif2, p-Nrf2 and HO-1. Compared with Control group, * P<0.05. Compared with

Propofol group, *P<0. 05.

Figure 5 Effects of guanidine on the expression levels of Nrf2, p-Nif2 and

HO-1 proteins in propofol induced nerve injury rat models
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Use of CRISPR/Cas9 system for establishment and characterization of
HMGA?2 knockout hepatoma carcinoma cell line

XU Tao'*, GU Peng'?, CHEN Bangzhu'?*, YE Xing'?, LIANG Chunjin', ZHANG Yinghui’*, GU Weiwang'*"*
g g g J g g
(1. Laboratory Animal Center & Institute of Comparative Medicine, Southern Medical University, Guangzhou 510515, China.
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[ Abstract]  Objective To knock out the high-mobility group AT-hook 2 ( HMGA2) gene using the CRISPR/ Cas9
system in HepG2 cells and investigate the effect of HMGA2 knockout on the growth, proliferation, migration, and invasion
of hepatoma carcinoma cells. Methods The human HMGA2 gene sequence was obtained from GenBank. Two sgRNAs were

designed for each of the first and second exons of the HUGA2 gene using online sgRNA design software. The recombinant
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sgRNA vectors sgE1 and sgE2 were constructed and transfected into HepG2 cells to obtain the HMGA2™ cell line. The

effects of HMGA2 knockout on the growth and proliferation of HepG2 cells were investigated via CCK8 and clone formation

assays, while the migration and invasion abilities were measured using Transwell assays. Results Compared with wild-type
HepG2 cells, the knockout cell line showed reduced proliferation, clone formation (121. 83 + 21. 68 vs 59. 50 + 20. 68, P
< 0.01), invasion (359.67 + 32.53 vs 245.61 + 24.23, P < 0.05), and migration (251.33 + 43.43 vs 47.00 =
10.00, P < 0.01). Conclusions HMGA?2 knockout in hepatoma carcinoma cells inhibited both cellular proliferation and

tumor metastasis in vitro. Therefore, HMGA2 may constitute a target for hepatoma gene therapy.
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ik, HMGA2 FEHL T 12 S Y ik K, i 5 4-4b
R, HMGA2 — B 7EMIG & & F 0 DL SR 7
AR 1 200 v 25 T AR T R 40 e i Ak
AN AR ek s Rk AR (HJ2, BF ST
RIAEMEED FLRE Y B A5 B A
JELLZUh HMGA2 BRIk B 2T+, #2278 HMGA2
AT RESE—A BRI, AT LIAE R e R 0018 Wi i v
FEAY RS HMGA2 Y5 23538 % 5 MR &
ARG E TR0 R A0 S A B | b g - ] R
’pﬁ( epithelial-mesenchymal transition, EMT) | Lz ¥ AW
T P 2 40 P AR AR A A R A AR

JH A SR — i DL b | LR R G BUE A 8
FEAS Tl B Jee b 44 30 | 36, i EL T g AN MBS RS P
SO R LALTT 2 W Sz e TS 22 5
SR T IRYTXERE R, i R TR YT
(AP TE 7 0 057, S JHF 9 00 0092 W I R 3R 7
PAKHJG PR H A R XY, Bk HMGA2 B
UERAALE Z A Jioigg v 28 0] 1 5 43 #0 AR DA S 300 3
FERITELE > T, (5 HMGA2 76 7P b g V8 FH B Fi i
TR, AWFIE R CRISPR/Cas9 £ 4t 5| AT i
A R HepG2 Y HMGA2 FE K K F B B3, 1E i
FAGZHLIN | HE N7 HMGA2 Bl 40 Mo bk , I %t kA7
THIEIIRE R % 52 , 51T HMGA2 X T T 95 41 it 1
T ER SR 2R R, DA S S8 B 1) 3R o 4R
HE— 7 R S

1 #efnrE

1.1 SCIG4AfE
NI R HepG2 W H 32 ATCC,

liver cancer; HMGA2; CRISPR/Cas9

1.2 FERFA

PX458 Jii #L W H Addgene; =5 # DMEM
(8115247) S 4 1ML 7 (4240378 K) XL (21442) |
0. 25% I3 25 FI i ( 25200) 1 H Gibeo ; Lipofectamine®
2000 ( 2004957 ) . Opti-MEM ©® (1119701 ) . TRIzol
(15596026 ) M [ Thermo; X % 7 ik # &
(AT40826A) . Z85E B PCR XA & (AJ51622A) 41
i 5 PR 2 4 BGIR 77) &5 ( AK2101) | Premix Taq™ fif§
(A191625A) T4 &% ( AH70103A) Y H TaKaRa;
DH50 8% 52 25 40 i (180428 ) 5 Jii ki /)N #2477 &
(S7923) Il | TIANGEN ;Bbs 1 PV (00397116) |
T4 PNK #5216 B ( 10020296) 19 [f NEB; Transwell
/N2 (11919023 ) | Matrigel & ( 9119018 ) W F
Corning;é%ﬁ%ﬁiﬁ%ﬂﬁ(20190213)m@ H LA
Y. HMGA2 — Hi (79h6360) S Western blot — #T
( 12v9698 ) W H  Affinity, GAPDH — ¥t
( AHO8191878 ) I H Bioss; CCK8 i 7 &
(EG20180126) It A /i 5t B Ak EW)
1.3 SLWAHE
1.3.1 4R

HepG2 435 =16 & H 10% FBS 1% /4 5
ZAEHE DMEM £ #:36  F 37°C 5% CO,, 1Al
LA TR R, B 3 d fe—Rik, BUEKIRE
K AP A A I SR 5056
1.3.2  sgRNA FEEFIREERITT

4 GenBank Tk 19 HMGA2 J¥ 515 8. (1D,
NM_003483) , FI| /] CRISPR/Cas9 sgRNA 7E£ki%it
A (http :// crispor. tefor.net/ ) 435 7E HMGA2 F& A
FIEE—AM 55 A P AR A T — 4% sgRNA,
SR 4R sebl 5 sgE2 (AN 1), JF7EIE LEER) 57
Ut CACC #23k , 76 ) CBEY 5" Ui s N AAAC $
S 8T SR BAERE )AL B T sgE2 RIELL G
TF3k B LR TERE R 5 sgB2 19 5" 3w 2 | hn b G, LA
P U6 R sl T G . 2K oligo JP A AN 1
FIi7R .
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1.3.3  E43K PX458-sgRNA Hy%k

W%k sgRNA FE47 R Il 8 Ak 55 18 KR, F g
1A% N :sgRNA-T 1 pL,sgRNA-B 1 uL,T4 PNK 0.5
pL,T4 Ligase Buffer 1 pL,ddH,0 6.5 wL,37°C JZ i
30 min i THK I S min, HARBHEER ., H
T4 HAEEPRHR K79 5 2 Bbs 1 BEVIAY PX4S8 kL
HHE,16°C S 30 min, R = W AL A R IGFT
P DHSa 1 510 A0 T 5 2 N H R R 1 LB [BAF-
M b 37°C LR B 77, PRICER v B 56 o - ph B 1 % R}
I3 FIRF Sanger M ikt —20 @ IERTE A
1.3.4  ZHjEfEYs 5 00 v B 8

PRRZS RAFAOARMEHE) 24 FLAR  FRARM0IC A
K] 80%H K Lipo2000 H5 P~ sgRNA 41 Uk i
AHEYE HepG2 4, #5204 2 d J5 T8¢ W Ass il
FROWCR P A L VR RS 2R B 22 T 100 41, LA
BEAL 10 WL JILA 96 FLAR , #-1 TR e R , T s R 28
EiE K/ NGB T 24 FUBh T TR A E
1.3.5  ZHmmibRpk %

K NP40 S 40, 725 4 :56°C 1 h,95°C 10
min, P W HMGA2 FEIH @ bR J5 09 %6 7 51 Bz, PCR
2l ¥ % 5 R, HMGA2-F. 5'-GACGTCCGGTGTTG
ATGGTG-3', HMGA2-R: 5'-CAAATTCCTGGCTGCG
GAGT-3' B FE ¥ H:95°C 3 min;94°C 30 s,60°C
30 5,72°C 30 5,36 ME¥F;72°C 2 min, PCR ¥4

1. 5% By B WHEE I F UK AT | I3 B 14 RH N 4 2
F) AT Sanger JUJF . X 2800 37 %5 5 0 ] BE Indel 11
F Bk H pMD19-T Vector Cloning Kit #£47 TA 3¢
R, BEMLERER 10 B 5 BEEAT Sanger ¥, 38 1
BLAST FEZ AT X, S8 58w R R S PR 78
1.3.6 SEWZOGE & PCR

K H TRIzol ¥ HEHC RNA , - F1 B s il 7 &
¥ RNA %5 eDNA R H i & 9G54 HMGA2
1Y 351 &L i A7 € B 53 B, UL GAPDH h N
qPCR FLW 2544 :95°C 30 $;95°C 5 5,60°C 30 5,40
AMIEFR;60°C 2 min, SR FH 2784 1 4 B 3k R A G 26
MELL, BTG 2 B,
1.3.7 EAFRRAKERN

0 REZH 55 e o ik 40 LA TS FL A, o B
% 80%IL &R, Y /) PBS YEWii , il A 200 wlL
AN 24 T VK 24 #% 30 min, 4°C, 12000 r/min
B0 5 min, WIHCEE, H BCA it T A E &2, )
JH 5xLoading buffer %% £ 1 2 & ¥k £, 100°C 7K
#+ 5 min, SDS-PAGE HLJK, 1% 80 V 30 min, 120 V
60 min, YI'F HA 54 5N 25407, % PVDF i€, H
5% BSA ZElaEH 1 h, —$0 4°C % W5 &, TBST ¥k
JEE 5 minx4 W, “HUEHRMEE 1 h, TBST YEME 5 minx
4%, KH ECL bRtk B,
1.3.8 CCK8 4 i s

5 ACARTTAGGARCCARCCEETGAGCCCTCTCCTAAGAGACCCAGGGGA 3

3’ TGETTARTCCTT GG GECCACTCGGGAGAGEATTCTCT
PAM sgE2

gE

—_—

El E2

GGGTCCCCT 5

e

—

E3 E4 E5

—

CMCCTGCCGCCCCl\GCGCCTCJ\GMG.I\GNSG.I\CGCGGCCECCCCR_G\_G\_:’

3 GTTGGACGECEGEETCECEGEAGTCTTCTCTCCTGCGCOGECGEEETCT 5

sgEl

E1

sgRNA 37 55

Figure 1 Locus of sgRNA

£ 1 sgRNA oligo JF5
Table 1 Sequence of sgRNA oligo

x2 (PCREIY
Table 2 qPCR amplification primers

P54 i JPal(5'—3")

Sequence name Sequence

sgE1-T CACCGTCCTCTCTTCTGAGGCGCT

sgE1-B AAACAGCGCCTCAGAAGAGAGGAC
sgk2-T CACCGTTAGGAGAGGGCTCACCGGT
sgk2-B AAACACCGGTGAGCCCTCTCCTAAC

TE: R RIS P51 A SN I G,
Note. Adaptor is marked by underline. Additional G is marked by italic.

HEH Jrim JPHl(5'—3")
Gene Direction Sequence
F CAGCAAGAACCAACCGGTGA
HMGA2
R CTTGGCCGTTTTTCTCCAGTG
F GGCAAATTCCATGGCACCGT
GAPDH
R TGGTTCACACCCATGACGAA
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FH 0. 25% ity 1 Ak 20 i, i o 50 40 e i,
20 0 2% 3 R Ry B2 T 1x10° A4, 4L 200 wL, i
A 96 fLtlH, BEAFES 6 A, BT 37C,5%
CO, B iR, 43517 0 h,24 h,48 h,72 h Al
96 h FEFLANA 10 wL CCK8,37°CHECIET 4 h, I
BRI ZE 450 nm ARG B RS b W 06 B ol 2 =3
P BE A5 B AR X O EE(E, >R FH Graphpad prism 5
i ml AR Lk
1.3.9 FEREIE RS

FH 0. 25% Jik 1l T A 40 i, il Bl 5 20 il B ik, DA
1000 i~/ LA 4R XS 215 20 S FLARCR , 4 3 d #e—Ik
W, FERH R AT DL Se R 5, R 1 4% 2 58 W
[P 2 2B, 1 9045 fib SR VS W G €, T B BOK T 50
HORERTEN 2 =
1.3.10 MEiEH 5RELE

FH BT TH AL AN K 20 B R A .04 v, 1000
r/min 5.0 5 min, PBS Y6 8 I FH T 1L 375 15 77 5
AL B AR B R R B T 5% 10° A4S, X T
IR L, B Transwell 2 fIA 100 pl. 4 5
W, FEIMA 600 pL & 10% FBS 45 54
WFE 24 h XFFARZECE, SELL 181 el ok ok
FHIC I3 155 35 35 B Matrigel ﬂﬁ‘f, B Transwell I
ZIN 70 pL F A Matrigel B2, 55 7: 40 HFH 6 h, 15
IRoE A B 5, FEMA 600 wL % 10% FBS #) 4
B B34 T 30 min, [ F = PR NA 200
pL AR, SR A TP E 24 b, HUR %, PBS
Ve 3 a5 AL L EA NS Matrigel
JE 4% 22 58 WS [ 5E 15 min, 45 i S VA 4L £4 10
min, £ 10x10 f55% T BEALIE A LT, 1154 i
1.4 FitEFRZE

FH SPSS 24. 0 #E4T B4 4b BR LA K BE 12 0 #
LERLIFIBARERZE (& 25 ) Ron, A HLBCR
e K55, P< 0. 05 I A G FE X,

GGG GGGEGE TG GAG

il

PX458-sgE|

2 H#R

2.1 PX458-sgRNA #HiF LT

HEWIxT sgRNA oligo 1B KBRS f5 142545 Bbs
1 VIR PX458 BTk L, A AKIGAT BTk s pe
PIVE , 22 PCR S e b BHAE okl 32, D745 258
WXt sgRNA BIERHE AR SN (K1 2) .
2.2 PARIRRERERE

B HIXT PX458-sgRNA 2R A 54 4 HepG2 4
J, SR FHAT PR T v A A5 20 o I 20 MO 46 %, I — X
YEG Y, R By B AR P iE 4T PCR 28, Al
Bk b TR A BEHBR AT LAAS 2 400 bp 247 1) A B
(K 3A) , 918 5 Bl 7, 45 5 7R 7E seRNA {7
SRR BE A/ 58 48 (B 3B) , i —2
FERAL T B | m Bk ) 3k PR A7 R R R BB
(% 3), MEBRMRA ST RT-qPCR K2, 25 3%
HIZE mRNA 7K I HMGA2 13235 O 4 iR BE T 1
(P <0.01,[83C), Western blot il .7~ & £ 5¢
WA HMGA2 S H R 3RIA (B 3D) , LR G451 AT
A RIS R AR AR HMGA2™ ™ i bk
2.3 HMGA?2 FgkR 5| 2P IGTE IR R 2T

SR HT CCKS 2 i 1 58 S5 50 LA Ko 5 B2 T 1l ST 46 Ax
D20 R 3 A e ) DL R e B TE G RE 7 . CCKS S5
FWT, HMGA2 50 S 240 7 155 2 3 23 0 I o 4 ([
4A) 5 T S BETE B S S0t W HMGA2 ffR 5 | ke v pie
U RCRE 105 , AN LAE TS SRR (121. 83 + 21. 68 vs
59.50 + 20.68,P < 0.01,% 4B)
2.4 HMGA?2 B> F B4 pmT R 52 &M

Transwell i £ 5C % & B, AH X7 T W 4= 54,
HMGA2 #i & J5 HepG2 HY 1T # fig 1 B & i 55
(359. 67 + 32.53 vs 245.61 + 24.23,P< 0.05) ([
5) . Transwell [ZZ25L50 B HMGA2 By bRt &
FH HepG2 21 Ml 1K 41 1= 28 fig 71 9 55 (251.33 =
43.43 vs 47.00 + 10.00,P < 0.01) (& 5) .

G|6 GG AGAGGG! GGG GAG

e
‘_"_‘_.::-_

PX458-sgE2

B 2 PX458-sgRNA A 45 1
Figure 2 Sequencing results of PX458-sgRNA vectors
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_15 i
SHRLL B g =
M _(.:nnml HMGAZ2~ s 0 o X é 10 WA R
#® & Conrol HMGAZ2™
. \ TR ®o,s HMG A2 f—
}| rl _ '| l] g 205
\ | I | fl 4 % b
i VYW J\H LT <40 GAPDH gy
A RiBRA
Conrol HMGA2-
A B C D

. A PCR % KA BeMBR (M DL1000 marker) ;B : Sanger )7 78 7F sgRNA v s A FE 74 A/ 8K 2845 ; €. RT-qPCR #&

Il mRNA 2635 7KF- ;D : Western blot #:l HMGA2 & /K V-36ik, SXFMEL4H L, ™ P < 0.01,
SR iR 7 RGeS

Note. A, Larger fragment deletion was tested by RCR (M, DL 1000 marker). B, Indel in sgRNA locus was investigated by Sanger

sequencing. C, Expression levels were measured by RT-qPCR. D, Western blot to analyze HMGA2 protein upon knockout HMGA2.

Compared with control group, ™ P < 0.01.

Figure 3 Identification of knockout cell line

R3AMIBRIER R
Table 3 Genetypes of cell line

Ei] FHI(5—3") B~ 455
Phenotype Sequence Genetype
CCTGCCGCCCCAGCGCCTCAGAAGAGAGGAC
papiekel GCGGCCGCCCCAGGAAGCAGCAGCAA WT
Control TCACAATTAGGAACCAACCGGTGAGCCCTCTCCTAAGAGA 2 61 kb
CCCAGGGGAAGACCCAAA ’
GGCAGCAAAAA
CCTGCCGCCC—======——————————————— G
e —-——CCCAGGGGAAGACCCAAAGGCAGCAAAAA 2,696 kb / ~2. 671 kb
HMGA2~~ CCTGCCGCCCCAGCG——=———=——— === === —— === — = — = — = —— ——

-GTGAGCCCTCTCCTAAGAGACCCAGGGGAAGACCCAAAGGCAGCAAAAA

T N RIZH sgRNA 74,
Note. The sgRNA locus were marked by underline.

2.0 S 4 —
» ™ Conrol ]
e B 4

" HMGA2~

n
L

100+

50+

HxoDIE
Relative OD
s
0 B 3
Clone counts

o
A
1

0.0+ T T T 1 0-
0h 24 h 48 h 72h 96 h bopiitl
Conrol
A B

. A CCKS SR 4N B4 5 1 %6 5 B, v [ 1 B S 580 A 00 40 i s e TR e . 5
B, ™ P<0.01,

4 HMGA2 FIxT T 41 48 48 i 52 i

150 . L S

FBR A
HMGA2"

ROpIS iNa

Note. A, Proliferation rates were evaluated via CCKS8 trial. B, Ability of clone formation was

investigated by clone formation assay. Compared with control, ™ P < 0. 01.

Figure 4 Effect of proliferation in HMGA2 knockout
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Conrol HMGA2
GO0 =
J’_': 400
® 2
= o
g3
S 200
() =1 .
Fogiiieil i Bk 461
Conrol HMGA2-
Migration

. SR A, * P < 0.05,* P <0.01,

Conrol HMGA2-
4001 P
300
g 2 2004
83
o
100
0d
HEEE R
Conrol HMGA2
ik

Invasion

5 HMGA2 wix F AN TR 58 &1

Note. Compared with control, * P<0.05, ** P < 0.01.

Figure 5 Effect of HMGA2 knockout on migration and invasion

3 itig

AN HMGA2 FEIA T tafhk 12q15 XK, Hi4H
WAENE T T BREARERG, FEEN—
Pty S R 7 sl B (1 - R (1 s 1 -DNA B
YEVRE A EL I B 3Rk, A WFFR R W], HMGA2 £ %
PRG-I AR i 922 200 b v s 2R 3K T 7E 1 IR
AN R A AR EOA KRG8, #8278 HMGA2 Xf T
WRRG RHARIE R R BN B, [F AR —
AUECR R T, Yang %55 & BLULER HMGA2 il &
PEREPE 10905 20 i ) iR B (R 28 DL KA AERR T, 1
S LR T R D K ) 245 W B SR L TRIRE Y, Zha
U0 R TR 20 R P B HMGA2 AR 41 i
EMT A5 LB A T 98, T 4o 2 28 W) mT i s 200 i 4K 15
TUN AR R AR X B 9 09 B 58 & B, HMGA2
A BB g 0 A A R, DA 42 98 A0 A 2R K
UEAMA S I B E R BUG A R A X (B A
RAEIRRRE /DN BT &I, HMGA2 w5 B A=
TR BT F R 1 2B 2R 24 0 1) UM L R B
GabR BT B R K220, 2 W HMGA2 1E 2 Ji i
SRR TARIC LA K TG b 0 A Ry i, A
9 R BAE e 4 3R HepG2 R HMGA2 J 4t
MR 5 4= 22 e ) W L, R W] HMGA2 15
TR LIRS SR 280 0C, Ab, 38 i w5 & 1

JF9e8 R0 AT 5% L 2 0 HMG A2 BH P 8 255 0 S 78 s
AR IR HMGA2 o n] GEAE A P-4 T8 BUS /Y
rfRid.

HMGA2 BT 5 41 i 93 % 1= 28 LA K i o 73
JE A AN 305 iR A0 i () 3 A S PR T G, B
SERW TE2MERENE A P 4 b, HMGA2 5= 25538
it PI3K/Akt/mTOR 38 F% 4i 7F J 40 Jfd A A= < 14 5H
HMGA2 WIRBR2 54l G2/M WA "™ 765
Jot% H, HMGA2 # ] T TGF-B/Smad 8 % DL K
Wnt/B-catenin il %, [ B UT Bk HMGA2 R AR T
MMP2 LA K MMP9 19235 7K -, $2& &5 1 9 4 i 1) 9
ORI, MG & B HMGA2
T TGF-B1 75 T A AR B BT 4 440 it 1) i S5
B ARHE T ROS BYF=A:, ROS WF=A: 2551 & 41 it
U8 T 5 I, A B BE Ok 9 40 9 2R K. Wang
SOV Y % B HMGA2 B9 = AT-hook X A L 5
P53 254, N4 R P53 2 R ALK, itk P53 2 H
BIREAR . ASHIFSR 8 T CCK8 525 L M v e W 1 S 3
T HMGA2 m bRt IR T AL T HepG2 2 ff (1Y 3
B R A K e AT T T A k3 AT (H LA Y 43
FHLHIAA Fr e — 2L R

25 LTl , HMGA2 7 Z F g vh 3 & 72 T 42
T e 4 L 1 5, 34 R B8 5 4 2R B8 ) DA G I A
Mg TR S, A SE & B HMGA2
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Curcumin protects human retinal pigment epithelial cells from damage
induced by high glucose by down-regulating microRNA-125b

SU Junhua'* | JTAO Yongwei’, WEI Honglian'
(1. Department of Laboratory, the Second Hospital of Hebei Medical University, Shijiazhuang 050000, China.
2. Department of Orthopaedics, Hebei Hospital of Traditional Chinese Medicine, Shijiazhuang 050000 )

[ Abstract]  Objective To investigate the effects of curcumin on microRNA-125b (miR-125b) expression and cell
damage in high glucose-induced human retinal pigment epithelial (RPE) cells. Methods ARPE-19 cells were cultured in
vitro and divided into a control group, a high glucose group, a high glucose + curcumin group, a high glucose + miR-125b
inhibitor group and a high glucose + inhibitor-negative control (NC) group. MTT assays were used to detect the activity of
ARPE-19 cells. Annexin V-FITC/PI double staining was used to detect apoptosis of ARPE-19 cells. A 2' -7’
dichlorofluorescin diacetate ( DCFH-DA) probe loading method was used to detect the level of reactive oxygen species
(ROS). An enzyme-linked immunosorbent assay ( ELISA) was used to detect the level of superoxide dismutase (SOD) and

RT-qPCR was used to detect the expression of miR-125b in cells. Results MTT assays showed that curcumin significantly

[E£TE 1464 2017 4F B B 2Rl 2@ A o8 SRR 5 (20170120) .
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improved the activity of ARPE-19 cells in a high glucose environment. Curcumin significantly reduced the rate of ARPE-19

cell apoptosis and ROS production in a high glucose environment, and increased the expression of SOD. RT-qPCR showed

that curcumin significantly reduced the expression level of miR-125b. Conclusions Curcumin may reduce ROS production

and increase SOD expression by down-regulating miR-125b expression. This would improve the antioxidant capacity of

ARPE-19 cells and protect them from high glucose-induced cell damage.
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Figure 1 Effect of curcumin on cell viability of ARPE-19

cells in a high glucose environment
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Figure 2  Effect of curcumin on cell apoptosis of ARPE-19 cells in a high glucose environment
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Figure 3 Effects of curcumin on the expression of miR-125b

in ARPE-19 cells in a high glucose environment
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Figure 4 Effects of curcumin on the expression of ROS

content in ARPE-19 cells in a high glucose environment
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Figure 5 Effects of curcumin on the expression of SOD in

ARPE-19 cells in a high glucose environment
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[ Abstract ]
differentiation and Notch pathway signaling in human dental pulp stem cells (hDPSCs). Methods

Objective  To investigate the effects of vacuolar protein sorting 4B ( VPS4B) on odontogenic
hDPSCs was divided
into normal, mineralized, negative control, and VPS4B-siRNA groups. The normal group was grown in normal culture,
without any additional treatment. The remaining groups underwent treatment with mineralized liquid ( 0.785 g/L
dexamethasone, 0.05 g/L vitamins, 2.16 g/L sodium B-glycerophosphate ) ; the negative control and VPS4B-siRNA
groups underwent transfection of negative control siRNA and VPS4B-siRNA, respectively, using Lipofectamine 2000. The
CCKS assay was used to detect cell proliferation. The protein levels of VPS4B, Notch intracellular domain (NICD), and
hairy and enhancer of split-related with YRPW motifl (Heyl) were detected by Western blotting. Cell mineralization was
observed by alizarin red staining. Cell calcium concentrations were determined using a calcium detection kit. The mRNA
levels of Runx2, osteopontin ( OPN) , and dentin sialophosphoprotein ( DSPP) were detected by real-time fluorescence
quantitative PCR. Results In the normal group, the alizarin red staining area was light and small. The mineralized and
negative control groups exhibited a darker and larger staining area, while the VPS4B-siRNA group exhibited a lighter and
smaller staining area. Compared with the normal group, the levels of OD,,,, NICD, and Heyl proteins were reduced in the
mineralized and negative control groups (all P < 0.05) , while the relative number of mineralized nodules, level of VPS4B
protein, concentration of calcium, and levels of Runx2, OPN, and DSPP mRNA were enhanced (all P < 0.05). The
relative number of mineralized nodules and levels of OPN and DSPP mRNA were enhanced in the VPS4B-siRNA group (all
P < 0.05), while the levels of OD,;,, NICD, and Heyl proteins were reduced (all P < 0.05). Compared with the
mineralized and negative control groups, NICD and Heyl protein levels were enhanced in the VPS4B-siRNA group (both P
< 0.05), while the levels of OD,, and VPS4B protein, the relative number of mineralized nodules, concentration of
calcium, and levels of Runx2, OPN, and DSPP mRNA were reduced (all P < 0.05). Conclusions Interference with
VPS4B activity can inhibit odontogenic differentiation in hDPSCs, presumably through modulation of the Notch pathway.

[ Keywords]

dental pulp stem cells; odontogenic differentiation; vacuolar protein sorting 4B; Notch pathway

N1 40 il (human dental pulp stem cells,
hDPSCs ) 52 A I 17 1 70 185 Y 9 R4S 18] 5 5+ 240
HAT R ae 0, B EA 2 m (i ag, 2 F
FEA M E AN, PR hDPSCs (952 1) 43 AL 3 F
PR R OCHE B, 40 W oy R 4B
(vacuolar protein sorting 4B, VPS4B) 7£ hDPSCs "
Ik, AT HE ) BOCF AT A4 AR B R B
Notch 38 -5 40 ML 51 04655 R R %D, O HLP
W RHUARRT A 25 5 LU A, 78 28 %5 & 8 AR
At R R FEE AR Y S Notch 52 4R iU
N 45 4 388, ( Notch intracellular domain, NICD ) 1E &
Notch 38 % 1% 4 b5 i, 2 % 3k NICD 7] LA 417 il
hDPSCs 4L, #E] VPS4B 1] g 45 Notch i
S0 hDPSCs A A BT or b, PR, AT 52 Kk
LA T VPS4B [F] i 4 B hDPSCs , #R35 H X h
AT ACRISZ R, TR A HALH]

1 #erE

1.1 SEI#i

WCAHEAR e 18 ~30 27 [ I Myl BHL A= 7 4 B3k At
SR, oW TAE & LU 88, 4 5 4l 4k
WEA hDPSCs'® | 2o, T R4 B 3 1 W)

RIFAT A R AP AR B AR B P 22

JFi842 (20190014) .
1.2 FERFEUEE

HLZERAN HEA R B H BRI BN VG R AL (18
Sigma A ®l, #it 5 4 Gl k. 170412 181113,
171207 ,180415) ; J§JFi & Lipofectamine 2000 % 441zt
& (FEB R A F S 20170418 ) 5 — Hi
VPS4B | NICD | hairy #H ¢ %% 5% Il F 1 (hairy and
enhancer of split-related with YRPW motifl, Heyl ) |
GAPDH S5k J3 K 5 45 (36 [ abeam 2 A L5
41 3 R . ab224736 . ab83232 . ab22614 ., ab181602 .
ab102505) ; VPS4B-siRNA | [ X IR siRNA  Runt 48
e 5k A ¥ 2 (runt-related transcription factor2,
Runx2) ‘& ¥ & F1 (osteopontin, OPN) | 7 A< Joit Y4
5 1 (dentin sialophosphoproprotein , DSPP) 5|4 |+ 5]
P e TAY TR ARA G M, COo, Hifh
(N EGIR PN 7], B5 D180-P) 5 B AR A | S %€
Y€ # PCR ( quantitative real-time PCR, qRT-PCR)
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1.3 XWHE
13,1 SEedre KAk
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1:5’ -UUCUCCGAACGUGUCACGUTT -3’ , VPS4B-
siRNA-2 5 > -AACATTTGAGAAACGAATT-3 |
VPS4B-siRNA-3:5’ -TGATCCTAACCATCTTGTA-3" |
A= 11 LRA 0 VPS4B-siRNA , BF 4 X 1
siRNA: 5 ’-UUCUCCGAACGUGUCACGUTT-3 ’,
VPS4B-siRNA K [ 4 % I siRNA ¥ H 50 L JGif
% MEM # B % 20 pmol/L; 2 pL f8 & &
Lipofectamine 2000 ] 50 wL. DMEM X5 3= # B | #%
RIRS) R IR E 5 min, FIAR B siRNA S5 H#
RIS IR 1A Lipofectamine 2000 3 31R & J5 %8 1 0¥
FH 20 min, FFECHLH .

10% FBS+90% DMEM £ % il il 5¢ 4= 15 F7 i
K 7% hDPSCs, R A K R AP 3 X hDPSCs 47
JE SRS, SEI A N R H AL A AL B X B4
VPS4B-siRNA £, 1E ¥ 20 1E W K5 37 A [l s a) | He Ay
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W, BT 37°C 5% CO, 35555 14 d,
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Heyl & 17K F

P2 1.3, 1 XA EL S B 2R K 2
41 it 20 min,4°C 12000 r/min B0 20 min , g R R
HA LB B 1, PVDF 55 2 5in A —
T VPS4B NICD \Heyl .GAPDH ‘& T 4CHF & 1%,
TRANRERE — 40, EIRBEE 1 h, BERR R G AT
SRR IREE . HE AR Rk = B R &0
JKJE/GAPDH 457 IK B
1.3.3  CCK8 il 4 it 58 1 50

FAL 3x10* AU RN 2 96 FLAR H, ¥ 200
WL 5 3% R 8 S A0 A, 157 200 WG BE JS R I CCK8 i
R AREEREFE 2 b, BhRASCRE DU 45 28 20 I 26 5 OD g,
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1.3.4 PRGN
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R, 96 A gL v g o, R MR B 30 0 B
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1.3.6 qRT-PCR il 41 }ff *F Runx2, OPN, DSPP
mRNA /K3
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IUEL RNA, %6 5% 5% ¢DNA i 5] & & i ¢DNA, qRT-
PCR {40 L - Runx2 . OPN . DSPP mRNA 7K,
5 % F 5 Runx2-F: 5’ -CCATAACCGTCTTCAC
AAATCC-3" R:5’-GCGGGACACCTACTCTCATACT-
3, OPN-F: 5’ -ACACATATGATGGCCGAGGTG-3 " |
R:5’ -GTGTGAGGTGATGTCCTCGTCTGTA-3, DSPP-
F. 5 ’-CCATTCCCACGGACTCCCA-3 >, R: 5 ’-
TGGCGATGCAGGTCACAAT-3" ,20 wL FZWAAZ . 2x
mix 10 pL, ddH,0 7.8 wL,50 ng/pL ¢DNA 1 pL,
(F/R) (0.6/0.6) wL, JZ 2544::94°C .90 5;94°C |
60 s,61°C .60 s,40 PEH, 27 B35 Runx2 |
OPN . DSPP mRNA #fXf #ikKF-, 8 4 FAT,

1.4 SFitEHZE

SR SPSS 24. 0 B AR X5 R HEAT Ge it b
THEEHR IR AP R i 2 (2 £5 ) TR, 24H
] LA T B R 2R T 22 530, i — 20 P R LA T SNK-
q KB, P<0.05, R A5 E L,

2 HR

2.1 TF#t VPS4B X hDPSCs VPS4B & H #2200
SIEHE M, el B X IR 4] VPS4B &
FKEFHE (P<0.05) 5 430 50 42 B x B 2R
AHLG, VPS4B-siRNA 2 VPS4B % [ 7K VA (P <
0.05), WK 1.%1,
2.2 F#i VPS4B X} hDPSCs 358 89 4
SIEH AUA e, 57tk 4 | B P X B2 | VPS4B-
siRNA 41 0D, K&K (P<0.05) 5 435 58 TR 4

Ew 4 ik
Mormal Mineralized
group group

VSPB M S S s— 50 ("
GAPDH D G GED S— T

B 1 4 dignifirh VPS4B AT
Figure 1 Expression of VPS4B protein in 4 groups of cells
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RA M X BR 2 A L, VPS4B-siRNA 41 0D, , 7K - & AR
(P<0.05), W32,
2.3 F#i VPS4B %t hDPSCs B 7F 7 Fi 3 14 B 22 1
IEFAPER A Bk, HARB/N, 5IEW A
FHLE, PR BRI XS HR 4 VPS4B-siRNA 21 4 (4
W, HIARECR A5 35 A s i (P<0. 05) 5
A3 S50 AR 2H | B X R ZH A HE, VPS4B-siRNA 41
Pe B @A P, T AR D, 0 A 5 T A A
A (P<0.05) , WL 2 %3,
2.4 Ft VPS4B 3t hDPSCs $5 ¢ B9 220
SIEF AR L, B A2 | 91 o) e 2 4 v B
F(P<0.05); 53 507 4k 4l | BT % B2 A L,
VPS4B-siRNA 41857 B F#AIN (P<0.05) . L3R 4,

F1 4 HHM VPSAB KT LR (% +5, n=38)
Table 1 Comparison of VPS4B protein

levels in 4 groups of cells

5
51 VPS4B
Groups
g4
AL 0. 110,02
Normal group
i ,
Mineralized group 0.47£0.05
PEXT Y
mr&l‘ L 0. 49+0. 04*
Negative control group
VPS4B-siRNA £ v &
. 0. 16+0. 03
VPS4B-siRNA group
F 237.975
P 0. 000

S IER AL, " P<0. 05; SHALMILL, * P<0.05; 5 BIEXT IR
ML, “P<0.05,
Note. Compared with the normal group, *P<0.05. Compared with the

mineralized group, * P<0.05. Compared with the negative control group,
&p<0.05.

F2 AHUM OD, LA (& +5, n=8)
Table 2 Comparison of OD,, in 4 groups of cells

215
ODy50
Groups
Y
A 2.14+0.05
Normal group

WAk ,
Mineralized group 1.24+0. 15

X R 2
iR 1.28+0. 12*

Negative control group

VPS4B-siRNA £
VPS4B-siRNA group
F 220.786
P 0. 000
T FIEW ML, "P<0. 05, SH LML, * P<0.05; 5 PIHEXS
AL, P<0. 05,
Note. Compared with the normal group, *P < 0.05. Compared with the

0.87+0. 05" ¢

mineralized group, * P<0.05. Compared with the negative control group,
£P<0.05.

EERH L FATEATHREH VPS4B-siRNAZH
Normal Mineralized Negative VPS4B-siRNA
group group control group
¥z
=k
= 2
=

group
2 A HYNHIE R Y ash

Figure 2 Results of alizarin red staining in 4 groups of cells

e B T A%
Microscope result

R34 NAMO LRI B L (& £, n=8)
Table 3 Comparison of relative number of mineralized
nodules in 4 groups of cells

415 WALEE AR B (n)
Groups Relative number of mineralized nodules
Y
(AL 13.45£3. 56
Normal group
Wik #
Mineralized group 73.586. 89
PEXT Y
Pt e 71.74+5. 47%

Negative control group
VPS4B-siRNA £
VPS4B-siRNA group
F 214.482
P 0. 000
G IERAAMLEL, T P<0. 055 S LA I, P<0.05; 5 BTTEXT I8
4, P<0. 05,
Note. Compared with the normal group, *P<0.05. Compared with the

48.98+5. 18**¢

mineralized group, * P<0.05. Compared with the negative control group,

$P<0.05.

R4 A NAIAIL (& £5, n=8)
Table 4 Comparison of calcium concentration in 4

groups of cells

5| 5 i (mmol /L)
Groups Calcium concentration
Y
AL 1.530. 18
Normal group
7 iLa ,
Mineralized group 2.4820.45
PEXT R4
EE HEXT AR 2.50=+0. 43*
Negative control group
VPS4B-siRNA 41 v s
. 1.95+0.25
VPS4B-siRNA group
F 14. 395
P 0. 000

O SRR AL, *P<0.05; 58 fLH AL, * P<0.05; 5 BITEX ]
A, ¢ P<0. 05,

Note. Compared with the normal group, *P<0.05. Compared with the
mineralized group, * P<0.05. Compared with the negative control group,
¥P<0.05.
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2.5 F# VPS4B X hDPSCs &1 Runx2, OPN,
DSPP mRNA 7K ¥ £ 21

SIE% 0 HH I, WAk 20 B 5 I 2H Runx?2 .
OPN. DSPP mRNA 7K 3 Ft &, VPS4B-siRNA £
OPN ,DSPP mRNA 7KF-F+5 (P<0. 05) ;433 58 1k
2H BT BRZH A L, VPS4B-siRNA £ Runx2 ,OPN |
DSPP mRNA 7K AKX (P<0.05) . LI 3,
2.6 T VPS4B 3t hDPSCs § Notch i# ¥ E HHY
=AU

HIEF A AH L, 502 M X B ZH | VPS4B-
SiRNA 21 #i i tf NICD , Heyl 7 7K - F& A% (P <
0.05) ; 735l 58 4k 41 | B 14 X BE 20 A Lt , VPS4B-
siRNA 4l NICD Heyl 2 [ 7KFFt 8 (P<0.05) , UL
K4 35,

3 it

hDPSCs HA £ [ 434k Fl B TR B e 1, A Bt
Bl {8 hDPSCs i % 2 32 51580 5 ] 431k, AT
1B 105, Kl A 4346 A o4k 5 3 IR 36 ik 22 2 % T
HEFF hDPSCs & ML A H & X VPS4B 1k
J7 AAA-ATPase Z 5N 51, VPS4B FIB% IR 1] fE S 5
FACTIRE R, R BRI KA VPS4B KA,
SHOLY)RERE R E 2% ; VPSAB BRI 58 O i
ENGTE OR35S R = W= R TN o N 2
R SE VPS4B 7 hDPSCs i A 7 Ji 43 Ak O HL i %o
TIRIT P B LR, ARG LB, 5 IEH 414
o, 04k 4l VPS4B & H K F-Th i s #7857 4k hDPSCs
Al g iF VPS4B MR K, 5 L4l M L,
VPS4B-siRNA 2] VPS4B #E [ 7K F FEA% ; Ul B T4
VPS4B J5# 4k hDPSCs 4i ffd & FH /K-F T B, T4
B, SIEWAM L, 7 Ld] 0D,y F R, B4k 257
AR i 85k B Tt R, 32 R B 4k hDPSCs {2 iF
VPSAB ik, nI il 40 ff 3 58 A UE R A AR oAk
5L HAR I, VPS4B-siRNA 2H #4 25 21 % (3 2 (0, 47
JITIE T AR /D, OD g A 1 285 15 AH X B0 | A5 vk
FEREAG ; B2 T8 VPSAB 5 34— A1 000 1) 240 Jfa 338 7 |
hDPSCs A4 A 54k,

Runx2 HA ZAg5G 07 05, 7] VL 2% & 76 40 5
()i Bl TR 25 AR 22 BB AH DG A R S PR gy
FEZE OPN 45 S M4 404k ; 358 Runx2 263K 7] fiE
#E hDPSCs 43k 0 B F A 4t~ OPN nf &%
BRI IRA RN S 585 5 5 54 il i,
FERINE™ 4k A AL 8 224 T DSPP AE R o 4 i e 5=
PEEE 11, Hi K P ) e hDPSCs i 2F 75 & 43 1k /K

mm " {£4 Mineralized group
M mm R R4 Negative control group
VPS4B-siRNA#L VPS4B-siRNA group

w
L
£

5 #

mRNAH A % it
Relative mRNA expression
N
L

-
N |

FA R
unx2 OPN DSPP

Runtf] gesf;:}t H¥2 HrER
L FIEFAMLL, P<0.05; 55 LA L, * P<0.05; 5 Btk
XTHRALAH L, € P<0. 05,

B3 441404 Runx2 ,OPN DSPP mRNA /K-F- HuE
Note. Compared with the normal group, *P<0. 05. Compared with
the mineralized group, * P <0.05. Compared with the negative
control group, ¥P<0. 05.

Figure 3 Comparison of Runx2, OPN and DSPP mRNA

levels in four groups of cells

TEHH R BPERSEEAL VPS4B-siRNAH
Mineralized Negative VPS4B-siRNA
control group group

Normal
group group

NICD S S — 5

Heyl GHNEEINED S S— a— i 10’

GAPDH (D G G S ;7 |
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Figure 4 Expression of NICD and Heyl protein

in 4 groups of cells

S 4L NICD Heyl UKL ( x +5, n=8)
Table 5 Comparison of NICD and Heyl protein levels in 4
groups of cells

sl Notch 32 RO Y Hairy AHCHE 5%

Groups ZE Ry 3 NICD KF 1 Heyl

<ty

(AL 0. 57+0. 06 0.72+0. 05
Normal group
4
. bﬂk'ﬂ 0. 13+0. 04* 0.11+0.01%
Mineralized group

SH A X HE 2
BAtxs S 0. 14£0. 05* 0. 13x0. 04*

Negative control group
VPS4B-siRNA 41
VPS4B-siRNA group
F 157. 386 396. 856
P 0. 000 0. 000

0.46£0. 05**& 0.43£0.05%*&

0 S5 IEH ML, *P<0.05; 58 LA LL, * P<0.05; 5 BATEXS ]
YL, P<0. 05,

Note. Compared with the normal group, *P<0.05. Compared with the
mineralized group, * P<0.05. Compared with the negative control group,
£ P<0. 05.



rp [ FL R BE 2R 4 Ak 2020 4F 12 A %5 30 #%5 123 Chin J Comp Med, December 2020, Vol. 30, No. 12 41

ST R WF ST & B, 5 OE W A b, 7 ik 4
Runx2 ,OPN DSPP mRNA /KT, #2785 Runx2 1
S 55t Bt B OPN U L 4 5t 4 #H G 3L
FIKSETF i, 2 3 hDPSCs F A 431k, S50 1k4
AHEE, VPS4B-siRNA 2 Runx2 ,OPN . DSPP mRNA 7K
EREAR, 4278 T-48 VPS4B J5 Runx2 7K F AL, XF
OPN FY 2 U1 S | 3 SO A 52 - fk A 56 32 R A
DSPP 25 /K F-F#A% ,hDPSCs o A 43 A BE 7855

TG4k Notch 15538 i 7] 2 &% 4 NICD, i& L1y
NICD 7] 5 DNA Z5& 8 A 454, i L Notch
LA, Heyl fE A Notch #2 3t X 7] 52 NICD
#5717 Heyl W15 DNA (145G Ml &8 1EH,
BIA ML MY, 7T 5 Runt 85 R B4 &
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Genetic structure differences in different laboratory mouse populations
analyzed by microsatellites

GUANG Jiaona, ZUO Qin, WEI Jie, ZHOU Jiaqi, WANG Hong" , YUE Bingfei "
(National Institutes for Food and Drug Control, Beijing 102629, China)

[ Abstract ) Objective The genetic structure composition of the ddY mouse population, which was bred in
isolation for a long time, was compared with that of the newly introduced ddY mouse population by microsatellite analysis.
Methods Thirty-six microsatellite loci were analyzed. Thirty-eight DNA samples were randomly collected from each of the
two groups. The DNA samples were then amplified by PCR and the PCR products were sequenced. PopGenl. 32 and
Littleprogram0. 6 were used to process the data. Results The average allele number of group A was 2. 4839, the average
heterozygosity was 0.3376, and the average polymorphism information content was 0. 2875. Group B had an average allele
number of 3.4839, average heterozygosity of 0.4806, and an average polymorphism information content of 0.4088.
Conclusions The genetic structure of the two laboratory mouse populations was different, and closed breeding result ed in
genetic structure changes in the populations. It is necessary to monitor the genetic structure of closed laboratory animal
populations regularly to ensure the genetic quality of populations.

[ Keywords] laboratory mice; genetic structure monitoring; microsatellites; ddY
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ddY /N — Al 7 B2 Mo, B A
ey AR I T S Y S /N B, 2 B L 45 il
PEWRELIRE , O S, FLIE LA A M B NER R
ST Ho ddY /N R A IR L B
PRISL A 55 B /IR 58 R0 Bl IR B 1 43 A AL
TR A H A A 2R 525/ BB AR 3, ddY
/N EL 2 B IO P 7 R A A S 38N R

S Bl W) A RE R A 78 SRR S AHT S A
MM, B S B 4 AALL B Ry 525 3h W Fh
HE S BP0 Sh W 10 B A T RS RO
B/ BRI e A 0 A5 RS | SRR s e, it — 4P 5
AR I8 AL S I O T8 45 H 4 ALY 7 b 2
FAERE R S S A R B | B D E SR A R
iR R T o d S B AR DO RS U E i
ST ARk DAL S0 S ) R AR R AT b A o T
ARH ALE

PR BRI AN SNP ARic2) 2 W TR B/
BB A /N 25 22 ol S 6 B0 ) 3 A T A
JrEEST L AREET SNP HOR B TR R I B R BA
BRER 2, I B BA B A RS, AT LR
0[] — BT ) AR 22 ) B 3 1 22 e, DA B
AR B IR S W st foR B . 5 SNP A L,
SR D AR A T AR e DT 552 BT S P R /0 B 1
T AL R A

ABESE AL R R FOR I A ddY 52
5/ B MR A 8 A2 45 4, 20 BT 1 300 et DA B X S B
SHYIRER S A 4 R BRI, R X 5 DA AR S 6 3
TR T IR A Al A I A 0 B2

1 #FRFFxE

1.1 SCISzEh¥
A B ARHAL 2013 4F N H AR 1 254 PR 53 4E

SIS dAY AN, ETEAR RN SRR R R EF 6
AE, B HEACHN 2019 4D H AR 5 25 BR 93 4T:
ONEIBIHER) ddY /NEL NS BEAAR 45 B R AL BE
B 38 H MEMERF  SPF 2,28 ~30 g,8 J&#E ddY /)
S B 1~2 em,

ddY /INE T A B B B R 48 h R [ SCXK
(51)2017-0005] , /> EREUR $AE T v B 2 4 25 5
T e A B sl ) S e it N R4 T [ SYXK (312) 2017 -
00137, Frfi SCEHAEI4F & 3R i), 2 h E &
v 24 it s 2 A 9 B 201 40 A R 48 B A 2 B s L
(RS () %5 2019(A)001 ),
1.2 FERFSNE

100 bp DNA marker (#it5;: A2601A) Fll PCR /%
NARF A (5 . ROOTA) #41g [ TaKaRa 23 ) ; 507
TAE Buffer(#t5 . F521KA1898) Il [ 4= T.4E ) T &
A A BRA T,

PCR {¥ : Veriti 96 well Thermal cycler(aﬂ'%@ ABI
N ] 3 HLUKAY : Power Pac Basic ( 38 [E Bio-Rad 2y
A} BE AR 73 BT AL : GL 212 Pro (36 [ Kodak 2%

CIDIS
1.3 S
1.3.1 DNA $2H

A AT R BUCRE D 2 DNA |, BB A 6 e
FEL ORI B o 4 6 6 B T G T 5 3 el R vk
BE . A DNA FEAfY A260/280 ¥4 1.7~1.9 K
i 2 A 4% s DNA FEASFR BEH] 50 ng/ L /£ DNA
TAEM , —20°CARETE#
1.3.2 5|yt ss

ARSI SR FH ) 36 AN TR A S Ok A ARSI
AT T R, Sk R R A 6 S T A
SEIPIME R ERNE 1, At R A Y+
ARABRAFIFRCIE R SIH) S 58T 19,

®1 O MHMIEMATIYFIIEE

Table 1 Primer sequence of six microsatellites loci

(A=} SIS —37) Pe i g PRI
Locus Primer sequence Chromosome Fluorescence
DIMiT F:TGGTAGAGGAAGGTGCACG | FAM
t
' R:CAGGGGAGTAGTACCACCA /
F:CCAAGCTTCCTTGTGCAAGTA TAMRA
D2Nds3 2
R:AAGCCCAAAGTCCATCAGTGG /
F:AAGCTCTACAGCGGAAGCAC TAMRA
D3Mit21 3
R:CTGGGGAGTTTCAGGTTCCT /
F:CCTTCTAAACACAGGCTTTTTGAG HEX
D9Mit24 9
R:CTGATGATCACCTCATTTCCTGAG /
F:CACATGAACAGAGGGGCAG HEX
D14Mit5 14
R:GTCATGAAGTGCCCACCTTT /
F:TCGAGCTGGTTGAACGAAC FAM
D17Mit23 17
R:CGGGAAAGCATGGAATTTAA /
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1.3.3 PCR ¥4 5ffk

20 wL PCR i % . H,0 13.8 pl,10x Buffer
2 wL,dNTP Mixture 1 pL, I S48 1 wl, BEAL
DNA 1 pL,Taq i 0.2 wL, PCR ¥ HFEF.94°C,5
min;94°C ,30 s,iB KR F,30 s,72°C,30 s,35 1§
5 72°C, 7 min, H PO G R IR KR B
(annealing temperature, Tm) AN[A], 7324 5 uL
5 6% loading Buffer 1 pL 2] A, H 2. 5%35 i HE
BEERELA 200 V,30 min FEFTHE K, SR AMNEE I RIS AX AT
HRiESR
1.3.4

PCR #1425 Rt db s BBl A= W B A IR
3wl STR MUTF .
1.4 Sit=EAH*

MR STR P45 5% K5 e 4% AA, BB, AB
FERE S, N PopGen 1. 32 8 AF 43 M7 WA~ BEAAK Y 45

Pr I PR AT R B A R B e i WL e
JE SFEZR AR LA R A B R, e A A 5 DR RO
BRI RAE ST 34T Littleprogram 0.6 1
R ZEMEFERE S, it spss 21 1k
TRSZREAS ¢ K56 LU RS FER Z AR AL 254 S8
225 AR Ar i (& £5 ) TR,

2 H#R

2.1 ANEBFEREMERPEAESHENMIE
=

eI 36 AT AT 3 21 70 T/ N A
Qefk, HA 5 DMALETE A BEF B R O B
PEOZ AL, 55 5 A AE A BEH O BB PEO A T 7E B
PN ZA, BAR G SAFRIE IR 2, WA
PO RS B TR A AT, 2 3 K, TS St %
LR I ANT RN

F2 36 MUCILEN FAFRFIARAE B

Table 2 36 microsatellite loci and their related information

ha= 157 55, BB (C) SN PR DS Ty

No. Locus Temp Allele range Fluorescence
1 D1Mit365 54 100 HEX
2 D2Mit15 54 150~200 FAM
3 D3Mit29 64 150 FAM
4 D4Mit2354 55 100 FAM
5 D5Mi484 57 200 HEX
6 D6Mit102 54 150~200 FAM
7 D7Mit281 60 100~ 150 FAM
8 D8Mit33 60 200 HEX
9 D9Mit23 65 200 HEX
10 D10Mit12 54 200~250 HEX
11 D11Mit4 59 250~300 TAMRA
12 DI12Mit74 60 100 FAM
13 D13Mit3 57 200 HEX
14 D14Mit5 66 200 HEX
15 D15Mit54 54 100 FAM
16 D16Mit9 55 100~ 150 HEX
17 D17Mit11 54 150~200 FAM
18 D18Mit19 55 100~ 150 HEX
19 D19Mitl6 54 100~ 150 FAM
20 DXMit16 58 100 HEX
21 D1Mit7 60 100 FAM
22 D2Nds344 62 250 TAMRA
23 D3Mit214 60 200~250 TAMRA
24 D6Mit8 62 200 TAMRA
25 D6Mitl544 60 200 ~250 TAMRA
26 D7Mit1244 58 200 TAMRA
27 D8Mit14 63 150 FAM
28 D9Mit21 59 200 TAMRA
29 DOMit24 60 150 HEX
30 D12Nds11 54 200 TAMRA
31 D14Mit3 54 200~250 TAMRA
32 D15Mit15 60 150 TAMRA
33 D17Mi2344 54 150 FAM
34 D17Nds3 58 100~ 150 HEX
35 D18Mit9A4 60 150~200 TAMRA
36 D19Mit3 60 200 TAMRA

T A4 ZOLEAE A BEAN B BSOS 4 OZALETE A BETONASIIE B BEAZTS,

Note. 44 | The site is monomorphic in groups A and B. & | This site is monomorphic in group A, while polymorphic in group B.
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2.2 PCR RE&EHRMBREMMRMK

IR KR (annealing temperature, Tm ) Xif
FEARZEAT PCR 974,30 M 545 B4 D 19, 6
AL AR Y R . TR 6 AL
IR kIR BE . DSMitd8 ( 52°C — 57°C), D11Mitd
(52°C —59°C), DI3Mit3 (52°C — 57°C ), D6Mit8
(52°C —62°C) , D15Mitl5 (52°C —60°C ), DI9Mit3
(52°C—57°C) Ml Z P B i A . DL DOMit8
5, Tm {E R 60°C 1] 5 2 (1385 A AF R S e 4 2%
(B L) o B Tm (B 53 B8 60°C,61°C,62°C KR,
R R YR S B R L, B 2 2RSS A
HE 38 NEEATE DOMit8 i1 5 I FBERE 1A
2.3 STRAFLER

STR U A DNA B ELARK B REH X 43
FH2Z 1 bp B89 DNA J BEIf: LA ] e 50 g 7 45 107
K3 AREL SHAY B PZYAE DAMiI235
D7Mit281 i 5 Y STR P4, Hi DAMit235

61°C 62°C

T4 A BEAA 4 S HEMAE Tm 2050509 60°C,61°C , 62°C () E
JEETEL; 14 A BEIA R 14 S HEATE Tm 235124 60°C,61°C,62°C i
HIBER I ;M 100 bp DNA Marker,
1 AR[A] R KR B 25T B9 DOMit8
TR 5 PCR 25 5 e ik &
Note. 4, Results of No.4 in group A when Tm was 60°C , 61°C and

62°C , respectively. 14, Results of No.14 in group A when Tm was
60°C, 61°C and 62°C, respectively. M, 100 bp DNA Marker.
Figure 1 Electrophoresis of PCR products at site D6Mit8 at

different annealing temperatures

1 2 3 4 5 6 7 8 9 M

AL b e JE T Al (18 3A) 5T D7Mit281 iz s
IR R JE T4 A (L 3B)
2.4 WALBIREBEEEENER

WAL S BT S = 0 PR B SE 5 sh M B Y
WAL R, £ 2.1 F 2 R R B
(45 AR R 31 A TR s /BT A TR
M gt S8, 26 3 Mk 4 0902 A BEA B BE
MG LR SR T EE R . Gt pras Rk 5 pr
N, BRI B BN, P e A s Al S 800
B EER,

3 e

ARSI R 31 A~ 22251 R A R R A
AU BRI J5 43 B 2 B, ddY /7N B AN B4R 14 0
MIZGRE BRI G B -2 6 B S50 55 R AR
ZEMERTE FRIBHEIAREES, Tk
BB R R WA I AL 2 RV I T B AL 8 b, A7 Bt
PIREZS A BE R 0.5~ 0.7, V0358 BH 3t A R 52 1% o ok R
Gt A BERT B ORESE 2 2% A B 4 i) 0.338 Al
0.481, GEiT4h R W R AE S & B 5 A I 2 22
5 (P<0.01) , FBA M FEA AL 22 5 B 2 41K, (2
AT A BE,B B dAY /NI fE 2R 5, 5%
07 FEE PRSI 8 TR) — ok T3 A7 A5 AN TR) 242 3 R A
B AR 3 R 5 A A 3 BRI, )X
FEUR P 0 45 7 5 TR 43 A B 13 57, 38t 1% — BOPE i
P A TR 5 A i TR BSOR S 24 45 3 A o B TR
BT 2. 484 Fi1 1. 743 B BEF- 22540 35 (R BRI °F-
PGS L BCH 3. 484 1 2. 130, 3% Fh 4o 3
PRUBSURI A 2330 56 07 3k R 50 B0 25 1 30 52 7 5 3
U TEE S LT ARSI TR A R,

10 11 12 13 14 15 16 17 18 19

20 21 22 23 24 25 26 27 28

M 29 30 31

32 33 34 35 36 37 38

[~ S SS——

50 mm

T :1~38: A BEA ddY /N DNA F£455 ;M 100 bp DNA Marker, 43 A K ZE /MR YK 500,400

300,200,100 bp,

2 BRI 62°C R A HEA 38 MHEALE DOMit8 3 T (7 il b YBERZ A3
Note. 1~38, Numbers of ddY mice genomic DNA in group A. M, 100 bp DNA marker (500, 400, 300,

200, and 100 bp).

Figure 2 Gel map of 38 samples from group A at site D6Mit8 at the annealing temperature of 62°C
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FIRE B P RE S W 00 5 1) BB, FE R R 45 /)N | 35t
ftZzHMEBERTH Z23HFLEF &2
( polymorphism information content, PIC) £ % FF
LR s TR B R Z BN E, R 555
157 5 PR AR A5 A7 5 DR AT 238 A S A9 L R 2% 30 3t %
ZEMRBES K, PIC>0.5 ERRELE,
0.25<PIC<0.5 F/RHE LA, PIC<0.25 FRLEE
2, A B PIC WS 0.287, B BE R
0.4088,, IR SEI6 S P REIARER AL T rp JiE 2
S, HEEHFEEEFEAREZESF(P<0.01), Mt
AL, ddY /NRAE B F o A R R BB 58 4 S BB ML S
e, A BUEAC R BT

T B R ARIC, R R B E A TS, 2~6 bp
i IAZ O 7 5 RN B 7 5 2%, T T 9 1Y)
HEWILRE AR INE T BA 25 8E
B RS SR RS R S R R
SLESEYI A4 (ICLAS) M7 FS2 56 3 ) [ % bR i GB
14923-2010 HEFERF 52 HF 1A 358 1% 25 40 21 i A st A% 22
FEMEREZE TR GE AR, 2 EAR U L4 =
1 Charles River 5256 %8 5% HIT AR J7 B0 S 56 3
Yy AT WD ] PN A AR 2 F 5 A O 3 AN [
LR TR AT R WA ) i /B, SRR, B, /N A

SRS B LA S RLRG | W A E S i gt A T
O g A TR AV R AT RE S R B AR
E SR SRR IR 8L 2 AR AT X I B A
AR AT O 1 AR Ak, B % T AP ORI Barker
(1994) 46t Ay L, w128 0 6 38 50 3 A /N RUIT A
PRI T TR A5, 2 A BRI N 2 O B i
DA SR BE AR AR ) a8t 15 2 RE b, AT 4RI 3
RfE R SRR, JB T HER R LR SO, 3 H T4
BIARFE A R L sh = KRR TE 0T
ddY /NELA BEIARFT B BEAAR 9 35 4% 25 0 20 B R 35t A%
ARG RS, FI, 785 2L 1B L 451
SIMTH BIBR AR R S Y 5 AR A
PRIIESE BB (14 7T Sk

SEHG A STR I e 2 38 ok B 4045 fRL Ik AG:
DNA - Boi i 30647 36 11 0% SE PR B (] g 31530 1
DNA F BB JR4R S PEY 8 255 2 R i STR
PP 98 25 3 30 STR I 45 28 th 4 i, 7E ok
T STR MR 2 17 , {5 PCR 4719 M ek B4 i 45
X S A A M 2 O 2 TR KGRE & PCR
Pah R BB N, ARS8 o kiR
KEEAFE PCR 3748 AR %4, O STR I3 5250 45
RAER R AL T e 5,

Sample File Sample Name Panel Marker
14,16,35-1A08 53 1 41635 4
87 % 9 % 94
b /k
0 e — A\ A
al 93
5293.14 A
Sample Fie Sample Name Panel Marker
[ 7:8:23-1A01fsa 01 1823 I
112 19 126 133 140
i
110C0!|
al 120 al 137 B
sz 119.77 2 136.78

TE A DAMit235 7 £ ;B DTMit281 v £ ; B A b7l DNA J BEK B2 s A Ry Dl 0 i 22
3 DA4Mit235 Fll DTMit281 {37 15 ) STR 0¥ [£13%
Note. A, Locus D4Mit235, B, Locus D7Mit281, X-axis is DNA length, Y-axis is peak height.
Figure 3 STR sequencing results of locus D4Mit235 and D7Mit281
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R3O/ A BERIRAL S SHL

Table 3 Genetic structure parameters of laboratory mice group A

WOUE  BOE AR R BiR
e fir s s o L ﬁﬁfg‘; EOVIRGIE o e 4
Locus Na Ne - - - PIC HWE
1 D1Mit365 2 1.871 0.474 0.472 0. 465 0. 658 0. 357 P>0.05
2 D2Mitl5 3 1. 581 0.29 0.372 0. 367 0. 598 0. 309 P>0.05
3 D3Mit29 4 2.097 0.421 0.53 0.523 0.998 0.484 P<0. 01
4 D4Mit235 1 1 0 0 0 0 0 Monfrl?(’i%hism
5 D5Mit48 1 1 0 0 0 0 0 Monfnﬁ‘rf)thism
6 D6Mit102 2 1.232 0.211 0. 191 0. 188 0. 337 0.171 P>0.05
7 D7Mit281 2 1.761 0. 526 0.438 0.432 0. 624 0.339 P>0.05
8 D8Mit33 5 3.877 0.5 0.752 0.742 1.41 0. 696 P<0.01
9 DI9Mit23 3 1.929 0.474 0. 488 0. 482 0. 841 0.433 P>0.05
10 D10Mitl12 2 1. 894 0.5 0.478 0.472 0. 665 0. 361 P>0.05
11 D11Mit4 4 1.558 0. 158 0. 363 0. 358 0. 631 0.311 P<0.01
12 DI12Mit7 1 1 0 0 0 0 0 Monilor rfhlbm
13 D13Mit3 3 1. 175 0. 158 0. 151 0. 149 0. 331 0. 143 P>0.05
14 D14Mit5 2 1. 845 0. 342 0. 464 0.458 0. 651 0. 353 P>0.05
15 DI15Mit5 1 1 0 0 0 0 0 Monfnﬁ‘rf)thism
16 D16Mit9 2 1.232 0.211 0. 191 0. 188 0. 337 0.171 P>0.05
17 D17Mitl1 2 1.027 0. 026 0. 026 0. 026 0.07 0.026 P>0.05
18 DI8Mit19 2 1.819 0.474 0. 456 0.45 0. 642 0. 349 P>0.05
19 D19Mitl6 3 2. 389 0.737 0. 589 0. 581 0.976 0.514 P>0.05
20 DXMitl6 4 2.27 0. 342 0. 567 0.56 1. 008 0.503 P<0.01
21 DIMit7 2 1. 845 0. 395 0. 464 0.458 0. 651 0. 353 P>0.05
22 D3Mit21 1 1 0 0 0 0 0 Monfnﬁ‘rf)thism
23 D6Mit8 2 1. 995 0.316 0. 505 0. 499 0. 692 0.374 0.01<P<0.05
24 D8Mit14 3 1.904 0.5 0.481 0.475 0.715 0.374 P>0.05
25 DOMit21 3 1. 651 0.421 0.4 0. 394 0. 629 0.326 P>0.05
26 D9Mit24 2 1. 362 0.211 0.27 0. 266 0. 436 0.231 P>0.05
27 DI12Ndsl1 3 1. 667 0 0. 406 0.4 0. 662 0. 339 P<0.01
28 D14Mit3 2 1. 667 0.237 0. 405 0.4 0. 589 0.32 P<0.01
29 D15Mitl5 2 1.17 0. 158 0. 147 0. 145 0.276 0.135 P>0.05
30 D17Nds3 6 4.971 0.974 0. 81 0.799 1. 675 0.769 P<0.01
31 D19Mit3 2 1.232 0. 158 0. 191 0. 188 0. 337 0.171 P>0.05
o
Mean / 2.484 1.743 0.297 0. 342 0.338 0.562 0.287 /
122(1§jf_ / 1.18 0. 835 0. 236 0. 226 0.223 0. 401 0. 198 /

AHFFEH ddY §QB\4‘/J\ M AR IRELTHS Y, EAT S B PRSI s e R i s L 2 H
BAHE w250, IR RRY, 2 RIEME b, b, RIS ST e s sh P e e Wt T
LR A %‘ﬂZIKE’J RIEAE RN, AR SR R I, CRAIE R (e 1L A5 A RO RRE M, DT
72019 4F5 [ LAY ddY 28/ LB HERORFASE G 2FE (RS SCIRZi R s S P RRL A1
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F4 SR/ B BERER LA S AL

Table 4 Genetic structure parameters of laboratory mice group B

g BRES O WEOE AR e mmean Tias wemm oone IUR
No. fir =% B EEH Obs_Het Exp_Het Ave_Het | e ffviée - g
Locus Na Ne - - - PIC HWE
1 DIMit365 3 2.010 0.711 0. 509 0. 502 0.743 0. 389 P>0.05
2 D2Mit15 3 1.236 0.211 0.193 0. 191 0.376 0.177 P>0.05
3 D3Mit29 5 1.945 0. 290 0. 492 0. 486 1. 001 0. 458 P<0.01
4 D4Mit235 2 1.396 0. 290 0. 287 0. 284 0. 458 0.243 P>0.05
5 D5Mit48 4 2.413 0.526 0. 593 0. 586 1. 071 0. 530 0. 01<P<0. 05
6 D6Mit102 5 1.352 0.211 0.264 0. 260 0.576 0. 249 P>0.05
7 D7Mit281 2 1.978 0. 474 0. 501 0. 495 0. 688 0.372 P>0.05
8 D8Mit33 4 2.719 0. 684 0. 641 0. 632 1. 084 0. 559 P>0.05
9 D9Mit23 5 2.407 0. 684 0. 592 0.585 1.029 0. 497 P<0.01
10 DI10Mit12 2 1.995 0. 421 0. 505 0. 499 0. 692 0. 374 P>0.05
11 D11Mit4 4 2.031 0. 474 0.514 0. 508 0. 848 0.423 P>0.05
12 DI2Mit7 2 1.082 0.079 0. 077 0. 076 0. 166 0.073 P>0.05
13 DI13Mit3 5 2.714 0. 421 0. 640 0. 632 1.169 0. 569 P>0.05
14 D14Mit5 2 2. 000 0. 947 0. 507 0. 500 0. 693 0.375 P<0.01
15 DI15Mit5 4 1.932 0. 605 0. 489 0. 482 0.941 0. 451 P>0.05
16 DI16Mit9 2 1.264 0.132 0.212 0. 209 0. 364 0. 187 0. 01<P<0. 05
17 D17Mit11 2 1. 498 0. 421 0.337 0.332 0.515 0.277 P>0.05
18 D18Mit19 3 2.307 0. 790 0. 574 0. 567 0.911 0. 472 P<0.01
19 DI9Mit16 3 2. 604 0.553 0. 624 0.616 1. 026 0. 546 P>0.05
20 DXMit16 7 3. 406 0.553 0.716 0. 706 1.421 0. 657 P<0.01
21 DIMit7 2 1.978 0.579 0. 501 0. 495 0. 688 0.372 P>0.05
22 D3Mit21 2 1.995 0. 526 0. 505 0. 499 0. 692 0. 374 P>0.05
23 D6Mit8 3 2.035 0. 895 0.515 0. 509 0. 750 0. 392 P<0.01
24 D8Mit14 2 1.966 0.553 0. 498 0. 491 0. 685 0. 371 P>0.05
25 DOMit21 5 2.155 0. 658 0.543 0. 536 0. 984 0.473 P<0.01
26 D9Mit24 3 1.344 0.237 0.259 0. 256 0. 498 0.237 P>0.05
27 DI12Ndsl1 4 2.790 0. 658 0. 650 0. 642 1.105 0.573 P>0.05
28 D14Mit3 2 1.999 0. 605 0. 506 0. 500 0. 693 0.375 P>0.05
29 DI15Mit15 5 2.458 0. 658 0. 601 0.593 1.034 0. 508 P>0.05
30 D17Nds3 9 5.289 0. 816 0. 822 0.811 1.819 0.785 P>0.05
31 DI9Mit3 2 1.730 0. 395 0. 428 0. 422 0.613 0.333 P>0.05
BifH
Mean / 3.484 2.130 0.518 0. 487 0. 481 0.817 0. 409 /
g(ﬁf / 1. 691 0.785 0.218 0. 164 0. 162 0.332 0. 150 /
x5 WATR/NRBHAB B SE0 AL
Table 5 Comparison of genetic structure parameters of group A and group B
BESSE HEA Groups
Parameter A B
N SEHEL Na 2.48x1.18° 3.48+1.69 ¢
BREEAHEFEL Ne 1. 7420. 83 2.13+0.78
MM A BE Obs_Het 0.300. 24° 0.52+0. 22°
WA B Exp_Het 0.34+0. 23" 0.49=0. 16°
P32 A B Ave_Het 0.34+0.22° 0.48+0. 16°
FREFEEL 1 0. 560. 4° 0. 82+0. 33°
ZBE o PIC 0.29+0.2* 0.41=0. 15°

T a KIUR LA S B A Z B B35 225, M P<0. 01,

Note. a,There is a significant difference in the genetic structure parameter between the two groups ( P<0.01).
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EE EHES B, ENR,B5AE T E OF L F R
(L B2 R I 430065 2. 0T84t 5 /R 25\ A R TFAEA ], B8 AFF  830026)

[HBE] HE B AR Wistar K RAMAE M, Fix iR E Wistar KRS R IR 4
DA/ 2t R RS i S i AR AR AT R o FE R BB AL A3 S AR AR 2 AR A IR SR P IR R R PR 2
A, B EES FNTIR L AT B TR, 7E55 10 KNGS 20 KR MU 5E L7 KL ; 7245 20 RAFE K, Rk
LY A, 0 L 355 rP R 2T AR A i3 (EPO) 2, KGN B B PN A % 4 B 50 A A% i T 4 R 7 (SCTF) |
L2 A — 5 I 200 L 5 T8 R ( GM-CSF) IAZ IR IR I35k . S8R 45 A M AN OB ¢ 4 A A T A5 750 2 i PR bR
BTG  FET 28 AR, A0 I 20 M3 22, 1035 h EPO & & AR, iRl 4 SRRV AR UL B B A% 4 s m, B
A SCF GM-CSF WZ R ME (I RBKFTHR . S8 AR I Wistar K B M 5E AT B 55 1) 28
YEM .

[X88i1R)  ARRMIEESR 52 7 B B Tk s R £ At ok i 3R

[HE53ES] R-33 [CERARIRAE] A [ XEHRS]1671-7856(2020) 12-0050-07

Effect of pomegranate blood-enriching syrup on anemia in Wistar rats

MO Guoyan', HAN Xiangzhi®, MU Dandan®, DONG Yuwei’, HAN Lintao'* , HUANG Fang', YIN Qiang®*
(1. Hubei University of Chinese Medicine, Wuhan 430065, China.
2. Xinjiang Uygur Pharmaceutical Co., Ltd., Urumqi 830026)

[ Abstract]  Objective To investigate the effect of pomegranate blood-enriching syrup on anemia in Wistar rats.
Methods An anemia model was established in rats by feeding a low-iron diet. Different doses of pomegranate blood-
enriching syrup were then given for 20 consecutive days. Blood samples were taken on the 10th day for routine blood
analysis. On the 20th day, rats were euthanized and blood and organs were collected. Serum erythropoietin (EPO) levels
and the number of nucleated cells were determined. Nucleic acid and protein levels of stem cell factor ( SCF) and
granulocyte-macrophage colony-stimulating factor ( GM-CSF) in bone marrow mesenchymal stem cells were detected.
Results The clinical symptoms of the different pomegranate blood-enriching syrup dose groups were relieved compared
with those of the model group. Mortality was reduced and the number of peripheral blood cells increased. Serum EPO levels
were decreased. Compared with the model group, the number of nucleated cells in the bone marrow and the levels of SCF
and GM-CSF in the medium dose group were increased. Conclusions Pomegranate blood-enriching syrup has a clear
therapeutic effect on anemia in Wistar rats.

[ Keywords] pomegranate blood-enriching syrup; compound donkey-hide gelatin; ferrous sulfate; erythropoietin
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I EAESE ML 7 HE ARG 5%, LR (iR TR
TR, OEZ A, TR KRR, S8R WAL, 574
B rP AR £ 40 i A= B0/ 1 B I, R ol PR R I, £ 40
s DR 3k 2 P B ML A5 AR X O, BT A 2T
ENIUDALSIvE N (RARE e 1A RAR S RINDEY S ey
BROCER M VR S T B 9 IV Bk 1R A o B L, I
SR 9 2 e R 3 80 I % AT R 4 B K A2
RN ST BT e S — e i e 240 3R] A L
FMRIEIZ, e R b 32 R IR T 45 R AL L 2200
PRAGESED AR AN ORI LA AR F2 2 2
oy ARV PR T, m] 607 UL 5 HE BT X
O U k2 TN AR AEAE . AW ST
AR A M SR 2 22 6] 5 28 M R A vf , b i SBE 4
PP A RS A A A B AN IS 2R LR £ 1
AR AR O 32 2 J50RE, PERIR L H, J2Ah L, 2R 1 R
25, PRATRH . ISR Y 2, AR AT 2 B 0 R
Ao B A2, D RE A T AR 98 I B b, b
JRPHEBH S 38 v 52 Bl e S R 15 7 K A S %o
W R FHWE S B J7 3k AR A A AN W 25 % i, i
UEASE Y IR BRI 1AL 2 B A5 i B2 AR SCAIL Y

1 #efrE

1.1 W

SPF % 4 J&#% Wistar HMEPE KL 35 H AT 160
~200 g, K U5 T Wb B4 vt [ SCXK (56) 2017 -
0012] . TEHEFARLERDARBFE W H A A R F]
I O B S Y S i E AT [ SYXK (5B)
2018-0104] . 555 28 i iDL AR IR M) B AR AT BR
N B SE 8 0 18 B & B & b oE (HLK -
20181211-01) , JfF & SL e s Wy il 1Y 3R J 0 457
NIB R,
L2 FERKFSME

A2 75 BT S35 W) 1 R T ] s JE A PR ) el 25
HEF 720083345, 45 . 1708005 ; i i 7. 4% g 1 ] 7
T/ L,CAS 5.7782-63-0, 41t 5 . lot. #E1815087 ;
AR AN MU ) 1 8 e 4 7R 2500 A BR BT AT
E 251EE 720026094 , 41t 0180411 ; EPO ELISA i
DR & 3 DL B S A W B A BR 2 Wl Bt
5 :MU30110; %t SCF Hifk bt GM-CSF Hiik e
Pt GAPDH Bk  Fhi e — i IgG W [ Thermo A F],
12543 9 K. 26582 — 1-AP PAB34381 . PAB36264 .
PAB160011; BCA & H ¥k B W & il | & A
bioswamp 2y A ( % 5 : PAB180007 ) ; SYBR Green

PCR i | & W) H KAPA Biosystems 2\ &, %
2. KM4101,

BEEPRIY : 55 >4 ( Labsystems Multiskan MS) 23 &) ;=
dir, 450352 U 4 [ dh kg RO A iR RE
BHEABR A B, 45, Tanon-5200; 4> [ 30 IfiL & 43 47
1 SE[E MASCOT 24 &, 5. HEMAVET 950; %
E T PCR 1Y 2% [ Bio-Rad 2 ), %! 5. CFX-
Connect 96,

1.3 SLWAHE
1.3.1 shiya

BREBEHL N 7 4,1 DX HREH AN 6 S5 56
2, % PR M S DR S 2 MR IR R DR I
14 J8 40 LA B ER KOO (B m — ik , B
1~1.5 mL) 7 BURPEFT AR, 6 NILERd 4 Mis
RUZH AR A MBI AR B4 3. 125 ml/ (kg-d) i
FIEAL 9. 375 mL/ (kg-d) 74 28. 125 mL/ (kg-
d) EPTEER A 6.25 mL/ (kg-d) Bi2FEk4H 0. 27
ml/ (kg-d) 252530 20 d, B RHEB 24525, 45 10 d
FAER R A M —K AT SRR, 452545
B, SR 43 B MY, - RAEPIIIAE A
1.3.2 AMEIMG5Hr

FELRZAIYEE 0,10 .20 K, SR ML R 1 G2 8 b - 21
) G EINS E ] Toh o O (RN R i O | KA 4 = 7 957
Dy EaRiliilse
1.3.3  KREE8EAZA 55

T B0 2 2 T v, BU/IN RORUM R, B
R A REIRE T 2 mL B e B Wi
21O
1.3.4 ELISA Rl £ 4n A s & (EPO)

96 FLHx £ FL I 1ML 75 40 WL, I A= 9 R hnid iy
EPO Hifk 10 pL, 147, BB o S L P i 45 &
Y1,37°CIFE 30 min, PEU& 5 UK, BEFLAT 5 B 4
A M AW B 4% 50 wL,1857,37CHEE 10 min, 4
FLIMZE R 50 wL, ZE BRI 450 nm Abi2%L
1.3.5 Real-time PCR £ B 64 #% 41 i SCF .GM-
CSF Rk

PERCHEBEA AN RNA 95 5 cDNA | F
PE4T Real-time PCR 9§73, ¥ 4 /K & 401 7. SYBR
Green Mix 10 pL, I " FIESI4 0. 5 wL,cDNA it 1
pl,ddH,0 8 wL, BAFL 20 wL, VR :95C,3
min; 95°C, 5 s;56°C, 10 s; 72°C, 25 s; 39 cycles;
65°C ,5 5;95°C,50 s, UL GAPDH 1E N2, 45 %
HH 2722k T 00T, SIR AL 1,
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1.3.6 Western blot & il & #84 4% 40 4 SCF . GM-
CSF Rk

AN M A, B0 Je BT R T AR P i
FE o SRIGH 12% 0 53 B I, 5% R e 4 e A 7 2 14 )i
FLYK (90 V #5115 50 min 5% IR Tk £ 2 h I E
SBTREL SCF Hik (1:1000 F B bt K GM-
CSF Hit4(1:2000 Fik) bt K EL GAPDH $iff (1
12000 FHE) ,37°CMEE 2 h, Peik 3 W, N Edith—
P IgG(1:20000 Fiks)37°CHFHT 1 h, TR 3 K, =
5 ECL &G Feor#fil, T4 A sh k% & 0
ARSI
1.4 Sit=EH*

K H SPSS 20. 0 31T Ge it o i, 45 Rk
PRI e br i 25 (& x5 ) Fom, 4L LR FH LA
R 2250 A LSD-t K56, LA P<0. 05 N2 H A Seit
277 X, f#i ] Graphpad prism 6 B4 HIESL T,

£ 1 Real-time PCR 5191751
Table 1 Real-time PCR Primer sequence

2 H#R

2.1 A MAERTKRETROHZME
TR BRI R 4 JES , KRR IR 25 g, T 4
il AR, AEIE RGO 1, FEESE4 24 20
d J , AR AR & b AR B R Ak A RN AT
BT R SR 21 I A RV 2 o A 78 2 A 37 25 LA 3 1Y
95234 REEA — R KRIET:; A i #M s @ 57
TS 7 RAET.— H o Rl AE 5 5 RIET.—
FUARRI LIRSS 4.5 RASFET-— H s Bilia WAk 41 7
9535 RESHET-— L BB A2 5 5 RAET:

—H

2.2 AHEH A 2 3 K R I 5% B B2 M

A R AN AR 6T R BRI 5 114 52 i A9 50 WL I 2,
TR AE R TESS 10 K, SRR Heg, X R4 |
A RSN AR b AR A A E R (P<
0.05 8% P<0.01) ; 7645 20 K, 5HERIZ M, G 1E
H AR & b AR R A A BEEE R

519 F#5 (5'-3") K/ (bp) ) .
Primer Sequence Size <P<O 05 & P<0.01 ) o J]fllél% E = E“Ejéléﬂ}ﬂ@ Lt
SCEF TIGTIGGCTACGAGA s BRI (LRSS IEA A, 755 10 KAIE 20
SCF-R AACACGAGGTCATCC - . S e o
K, SRR Hegss, % BR 2 A R b i s L AR
GM-CSF-F  TGGGCATTGTGGTCT 19 LRI/ A 2 1 A e 4 8 4 (P <0, 05
GM-CSF-R  ATCTTCAGGCGGGTC e - - w2 (P <0.
GAPDH-F  CCTTCCGTGTTCCTAC 5 #P<0.01),
GAPDH-R  GACAACCTGGTCCTCA 2.3 A MERIT EPO 2/
5520 KX AL EPO A WA A 1T i
— XEBE Control group
—— H#RE Model group
— 774 High dose group
— ik iE Medium dose group
— {E&5Hk4E Low dose group
BEEATE £ Ferrous sulfate group
110+ — H5FFEEE Compound donkey-hide gelatin group
100
_E 901 ‘
o\e_ <y
5 % 80
e 70
™ 604
50 T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20
B8] (d)
Time

T A BRI /N RARE A

1 29 E RRAFTE R (n=5)

Note. Different colors represent the survival rate of different groups of mice.

Figure 1 Rat survival rate after drug use
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Hematocrit

4147 il LE 25 (%)

2t i (d)

Medication time

14 A (107/1)
Number of leukocytes

&2 [A)(d)

Medication time

Number of hemogolbin

i 0 3 [ #edk(107%/L)

I ) (d)

Medication time

i/ EECRE(10°L)
Number of platelet

£ 25 W(d)

Medication time

LT A1 M B (10'771)
Number of redcells
.

L]

=

25 W(d)

Medication time

e AfE Control group

3 B Model group

= w4 High dose group

m P4 Medium dose group

&SR Low dose group

R W% 48 Ferrous sulfate group

e 3770 i 3 #H Compound donkey-hide gelatin group

T B P4 bar RUACER A HILA 2540 FE 10 d F1 20 d 5O H54R., SE41HES, © P<0. 05, ™ P<0.01,
B2 OR[E 4245 ]S H LA 2R (n=5)

Note. The each group of bar in the figure represents the blood indicators after 10 and 20 days of treatment respectively. Compared with model

group, * P<0.05, ™ P<0.01.

Figure 2 Blood routine results at different time points

B —E M REAR, R 20 F X B2 AR
AP AU = ) i A 25 R/ (P<0.05) . L
3,
2.4 AR ILE LR B BEE % 4 R S A RN

R 1M1 52 43 B RN Sl 4 B AARAIE , rh 7R ek 2 A 2R
B, BRI BOE 5 (EDSO) |, JR RS0 e ke % 1
rhFE SRR LA, R IR R R R
BRA 7 BT I 2 A A% A i B 38 B £ (P<
0.01), BEULKE 4,

2.5 AWBIMMEERGEEEZHAM P SCF,GM-
CSF K% R 3R 1& B 50

fEE A A, PR SRRk
TR 41 SCF 3 K 3% 35 /= ¥ 47 i L F+ (P<0. 05
5 P<0.01), GM-CSF & [X 3 1k &t 5 3 A oL
PRI A B RR W ER AL & T B SR 4 GM-CSF
FER BRI P B, o BERLZ 5% A A
2R (P<0.01) B2 5 v 5 a2 A R 0
BREAAT BB (P<0.05) , PRI S,
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2.6 AWBAMMAEREEAZAM P SCF, GM-
CSF HE B RIEKFH T

SRR ZH AH L, X B 2H | b ) a2 R I R
527 PTIREIR AH  RE A A% AL SCF GM-CSF 1y
FEKOF A T, R A SRR R
P25 (P<0.01) , AL 550 B th A 4 3 25
F(P<0.01), FEWLE 6,
3 iFig

IGIT IR, & 25 A BTG, B, A, B
TRk i R A, AR R Ak RN 2
BT FEE S A S X B SR PR T A AR A I S 0T 1 Kl i 1)
YERT, 55 0, A AR A OB 3 20 K SR A T
Fhi, HAE T s 0] Fo AR AU 4 5 J5 , 150 B A 46 4 I b

2000+

L

=3

(=]
I

g

EPO content

EPOE Ak (pg/mL)

5004

EPOc content in serum on 20" day

F20XK M PEPOR & B

KRB B BB IEAE T3, 76 B A 18 e I 2K
PRI AES 10 KANEE 20 K, 2020 i 4 Fn st Al
AU LA BEE e (P<0.01) , 53 hxt /M K
SR FHAAE S B ) 336 100 BH A R D IR 2 A7 R4 i
AL AR, B8 AT 0 7 i R BRIt R IR X 5 2R
SRRSO NBF A SR — B, TESE 20 K AR AM i
I A A PR RIS AR A L AT R X R
B A AR A LA R A e bk A2 K B A s, A
—E MR S E DI RE

BURAE SR A 17 B0 T, 23 Pk I 2h - 1) 1 1
TIRE , 2402 1 3 B A 1L 200 B A 1A 20 Bt ( 4 #E 21 4n
Ji R RN ) 2 ARG o, A A AN b
BB AR A LR B R T X R B AR
M IBESE AEALAAR S JE] 40 B B AR A 1 450 T, RE A A%

=3 AR Control group

22 HAH Model group

=3 #5 A4 High dose group

B sh 4 Medium dose group

B2 {74 Low dose group

S35 8 F B4 Ferrous sulfate group

B 57 77 Fal B2 9% 40 Compound donkey-hide gelatin group

T B A A bar RIKIRER MBI 25403 20 d 1Y EPO 9 it, SHEAIAL LLEL, * P<0. 05,
B3 520 RIMES EPO & (n=5)
Note. The each group of bar in the figure represents the EPO content in serum on 20th day. Compared with

model group, * P <0. 05.

Figure 3 EPO content in serum on 20th day

Ll

154

*%

Bone marrow nucleated cells

BB B Mg (10%0)

=3 34 Control group

B k4 Medium dose group

= #AH Model group

o WEER 2R Ferrous sulfate group

222 5 J5 B Js 3% 4 Compound donkey-hide gelatin group

Y PRI 4 bar RUCAR M AL AL TR 20 d J5 BB R BAIEL, SHEURALHES, ™ P<0.01,
4 20 REHEAZAMME(n=5)

Note. The each group of bar in the figure represents the number of bone marrow nucleated cells on 20th day.

Compared with model group, ™ P <0.01.

Figure 4 Number of bone marrow nucleated cells on 20th day
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A B B L Control group
B2 74 Medium dose group
g = #M4H Model group
g 1.5 g £ L35 o B AR VEBR4L Ferrous sulfate group
I i e ; ® 3 o eza 447510 g # 48 Compound donkey-hide gelatin group
oy £
Eog <8
23 22
<2 %
1 %
£ 1y
8 =
8} o

T 254 bar MRORER 20 25 2540 BE 20 d J5 A ESEA I SCF GM-CSF mRNA 335, A:SCF mRNA FHXf
FikH ;B GM-CSF mRNA AR &ikH, SHBAH L, © P<0.05, ™ P<0.01,
B 5 BHEA %4 SCF,GM-CSF mRNA FRik(n=5)
Note. The each group of bar in the figure represents expression of SCF and GM-CSF mRNA in bone marrow nucleated cells.
A, Relative expression of SCF mRNA. B, Relative expression of GM-CSF mRNA. Compared with model group,
* P <0.05, ** P <0.0l.
Figure 5 Expression of SCF and GM-CSF mRNA in bone marrow nucleated cells

A Control group

o A Medium dose group
B3 U Model group

1 2 3 4 5 3 B OE %48 Ferrous sulfate group
B 3 B B3R Compound donkey-hide gelatin group

SCF | i e s - -

CMCSE | S w— — — —

CAPDH | (D D D S

SCF it 3 MM ER
Relative expresaion of SCF prolein

P24 4 bar RUARF P BILA 2540 B 20 d J5 BB BEA AN H SCF.GM-CSF & AR5, A1 X IR4L,2. H7
2 ;3 IR 4 BRAR W 8R4 ;5. T BT 4 5 B SCF 2K FIAHAT #6358t ; C . GM-CSF 2 (AN ik i, SHIEILH
He#z, = P<0.01,
Bl 6 BHEAAMA SCF .GM-CSF EH KL (n=5)

Note. The each group of bar in the figure represents expression of SCF and GM-CSF protein in bone marrow nucleated cells.
A, 1, Control group. 2, Medium dose group. 3, Model group. 4, Ferrous sulfate group. 5, Compound donkey-hide gelatin
group. B, Relative expression of SCF protein. C, Relative expression of GM-CSF protein. Compared with model group,
P <0.01.

Figure 6 Expression of SCF and GM-CSF protein in bone marrow nucleated cells
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[ Abstract)
between aged and young Sprague-Dawley rats. Methods

Objective  Gender differences in immune cell types in peripheral blood and spleen were compared
Twelve-month and 2-month-old rats were used. Rats in each age
group were half male and half female. Classification and counts of peripheral blood cells, organ index, peripheral blood and
spleen immune cell typing, and P16 expression in spleen T cells were determined and the result compared with respect to
age and gender differences. Results The peripheral blood leucocyte count was decreased in the aged female rats, and
there was a gender difference. The erythrocyte count was increased in both aged male rats and aged female rats, but there
was a difference between them. The neutrophil percentage was increased and the lymphocyte percentage was decreased in
the aged male and female rats. The eosinophil percentage was increased in the aged male and female rats. The monocyte
percentage in the aged female rats was lower than that in the aged male rats. No significant changes in other peripheral blood
indices were found. The thymus index of the aged female rats was decreased and was lower than that of the aged male rats.
The spleen index of the aged male rats was increased and was higher than that of the aged female rats. Peripheral blood
immunophenotyping indicated that the percentages of T helper cells, regulatory T cells and cytotoxic T cells were increased
in the aged female rats. The percentage of B cells was decreased in the aged female rats. The percentage of natural killer
cells was increased in the aged male rats. Splenic lymphocyte typing showed that numbers of CD3+ cells increased and
CD45RA+ cells decreased in aged female rats. P16 expression in splenic T cells increased in all aged rats, and no gender
difference was observed. Conclusions No gender differences were found in the various indices among young rats. Some
indices showed a gender difference in aged rats, including peripheral blood leucocyte count, erythrocyte count, neutrophil
percentage, monocyte percentage, thymus index, spleen index, and immune cell typing for regulatory T cells, cytotoxic T
cells, natural killer cells, B cells and CD3-positive cells. These result indicate altered immune system homeostasis in aged

rats, leading to gender differences in some indices in aged rats. The present result provided basic data for studying the

Chin J Comp Med, December 2020, Vol. 30,No. 12

impact of gender on aging-related diseases and animal models of aging.
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Table 1 Sex difference of peripheral blood cell counts between aged and young rat
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Note. a, Compared with young male rat. b, Compared with young female rat. ¢, Compared with aged male rat.
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Note. A, Thymus index. B, Spleen index. a, Compared with young male rat. b, Compared with young female rat. ¢, Compared with aged male rat.

Figure 1 Sex difference of organ index between aged and young rat
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Figure 2 Sex difference of peripheral blood immune cell typing between aged and young rat
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Figure 3 Sex difference of spleen immune cell typing between aged and young rat

KEBRTAMP 1 6mRNA(2-47)

Rat splenic T cell P16mRNA(2-44)

g
%R

%" 50\0
~\°§o

. 5EFERKRMLE, * P<0.01,
B4 BAEKBRAEERBRM T 40520
P16 mRNA Fik H#

Note. Compared with young male rat, ** P<0.0l.
Figure 4 Comparison of P16 mRNA expression in splenic
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Stability of esterase-1 serum samples in proficiency testing

WANG Hong, WEI Jie, GUANG Jiaona, ZHOU Jiaqi, XIAO Jing” , YUE Bingfei "
(National Institutes for Food and Drug Control, Beijing 102629, China)

[ Abstract)

Objective To test the stability of serum samples in proficiency tests. Methods In accordance with

CNAS-CLO04( CNAS: China National Accreditation Service for Conformity Assessment) , serum samples of inbred mice were

tested for storage stability, acceleration stability, transport stability, and final stability. Results The samples were stable

at —20°C or 4°C for 50 days. The samples were stable at 37°C or room temperature for 27 days. The samples were stable

during transportation. All samples passed the final stability test. Conclusions

The collected serum samples met the

requirements for proficiency tests. Serum samples of esterase-1 were adequate for proficiency testing.
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Table 1 Testing results of sample storage stability and acceleration stability

mfﬁﬁ 1d 2d 3d 24 d 25 d 26 d 27 d 50 d
ES-1 37°C B6 O O O O @) @) @) -
ES-137°C CB @) @) @) @) @) @) @) -

ES-1 & i RT B6 O O O O @) @) @) -
ES-1 % i RT B6 O O O O O O O -
ES-1 4°C B6 - - - - - - - O
ES-1 4°C CB - - - @)
ES-1 -20°C B6 - - - O
ES-1 -20°C CB - - - - - - O

TE: O AR RE ; - TS5 IR A SCBRI R 19. 5C ~21.5°C. B6:C5TBL/6 /MR ;CB: CBA /NG RT: %1
Note. O, Stable sample. —, No test result. Room temperature is the actual measured temperature, 19.5°C ~21.5%C. B6, C57BL/6 mouse, CB, CBA

mouse. RT, Room temperature.
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B AL ARIED;2:1 d(B6) ;3:2 d(B6) ;4:3 d(B6) ;5:45ifE a;6:45#EDb;7:1 d (CB);8:2 d(CB);9:3 d(CB) ;10: 454 a,
Kl B:1:27 d(B6);2:27 d(B6);3:26 d(B6);4:26 d(B6) ;5: %5 a;6:#5ifE b;7:25 d(B6);8:25 d(B6);9:24 d(B6);
10:24 d(B6) ,
Bl C.1.27 d(CB);2:27 d(CB);3:26 d(CB) ;4:26 d(CB) ;5. 4k a;6: 454k b;7:25 d(CB) ;8:25 d(CB) ;9:24 d(CB);10:
24 d(CB),

1 7EZR(19.5C ~21.5C) 45 T HRHE-1 52 YR g 2R
Note. Figure A, 1, Marker b; 2, 1 d(B6); 3, 2d(B6); 4, 3d(B6); 5, Marker a; 6, Marker b; 7, 1 d(CB); 8, 2d(CB);
9, 3d(CB); 10, Marker a.
Figure B, 1, 27 d(B6); 2, 27 d(B6); 3, 26 d(B6) ; 4, 26 d(B6), 5, Marker a; 6, Marker b; 7, 25 d(B6) ; 8, 25 d(B6) ;
9,24 d(B6); 10, 24 d(B6).
Figure C, 1, 27 d(CB); 2, 27d(CB); 3,26 d(CB); 4, 26 d(CB) ; 5, Marker a; 6, Marker b; 7, 25 d(CB); 8, 25 d(CB);
9,24 d(CB); 10, 24 d(CB).

Figure 1 Testing results of the stability of esterase-1 at room temperature
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B F:1.27 d(CB);2:27 d(CB) ;3:26 d(CB) ;4:26 d(CB) ;5 . 4%ifE a;6.: b5 b;7:25 d(CB) ;8:25 d(CB) ;9:24 d(CB);10:

24 d(CB),

2 7E 37°C 5T ERREG-1 o e A g 45 2R
Note. Figure D, 1, Marker b; 2, 1 d(B6); 3, 2d(B6); 4, 3d(B6); 5, Marker a; 6, Marker b; 7, 1 d(CB); 8, 2d(CB);

9, 3d(CB); 10, Marker a.

Figure E, 1, 27 d(B6); 2, 27 d(B6); 3, 26 d(B6) ; 4, 26 d(B6) ; 5, Marker a; 6, Marker b; 7, 25 d(B6); 8, 25 d(B6) ;

9,24 d(B6); 10, 24 d(B6).

Figure F, 1, 27d(CB); 2, 27 d(CB); 3, 26 d(CB); 4, 26 d(CB) ; 5, Marker a; 6, Marker b; 7, 25 d(CB); 8, 25 d(CB) ;

9,24 d(CB); 10, 24 d(CB).

Figure 2 Testing results of the stability of esterase —1 at 37°C

R 2 HRMhskRRE A AR

Table 2 Testing results of sample transportation stability

His5 Location I~ M Guangzhou HiN Hangzhou 58 A5 Wulumugi
2.25~3.4 3.4~3.7 3.7~3.21
7d 3d 14d
ES-1 B6 O O O
ES-1 CB O O O

. O HEMERE s B6: C5TBL/6 /N ; CB : CBA /MR,
Note, O, Stable sample. B6, C57BL/6 mouse. CB, CBA mouse.

1 2 3 4 L 6 7 8 9 10
R

H:1:B6(4%C);2:B6(4%C);3:CB(4C);4:CB(4°C);5:
FRUE a;6: bRt b; 7. B6 (—20°C) ;8. B6(-20°C);9: CB
(=20°C) ;10:CB(=20C) ,
3 MiAR-1 50 d RRE MERG AN R
Note. 1, B6(4°C); 2, B6(4C); 3, CB(4C); 4, CB
(4°C); 5, Marker a; 6, Marker b; 7, B6(-20C); 8, B6
(=-20C); 9, CB(-20C); 10, CB(-20%C).
Figure 3 Testing results of the stability of esterase-1 and

transferrin at 50 d
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M=20CHENKIATRE S E . 2, FEAR s i
o S R A TR R IR, (R X
IR S AR K, e 37°C TS IR AR 0 4 1 Fa e
Mg E 20, 3, BE e RIXT TS
TR B WCEIREAS T, 15t 52 55 25 W B BR AT — 2 1Y)
FR G H L 10 DT AEH RIS 28 WA 55—
] T S REAR AR Rl AN S KK, KR
EMEE SR 50 d, IR e ME % 88 27 A, R EE A
B R RE ) R TR S R TR oK . B K AR GB/
T14927. 1-2008 5255 314 58 5/ R K BRUAE AR A
CREIE A 14 A EARICAL S, 2% 14 A7 8%
TR P BB 2 S B, SR e 4 R R W R -1 R
TR RRE 1 — LA BR -1 268 ) B e TR
PRI E
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B G(J7M) :1:B632:B653:CB;4:CB;5: h5ifk a;6: brifE b;7:B6;8:B6;9:CB;10:CB, B H:1:B6 (HiMM);2:B6

(BEM) 53:CB(HTIN ) 54: CB(HLM) ;5 A5 a;6 454 b;7.B6 (51l7);8:B6 (517);9:CB (5717);10:CB (&),
B4 [ 1 asiis el R

Note. Figure G( Guangzhou) , 1, B6; 2, B6; 3, CB; 4, CB; 5, Marker a; 6, Marker b; 7, B6; 8, B6; 9, CB; 10, CB.

Figure H, 1, B6( Hangzhou) ; 2, B6( Hangzhou) ; 3, CB(Hangzhou) ; 4, CB(Hangzhou) ; 5, Marker a; 6, Marker b; 7,

B6( Wulumugqi) ; 8, B6( Wulumuqi) ; 9, CB( Wulumugi) ; 10, CB( Wulumuqi) .

Figure 4 Testing results of esterase —1 transportation stability

: //

0 . r . . 5 . - .
Z.ZSZy 227 228 3.1 3.2 33 34

_5 /

5 dbat-TT M bSO L 2R IAT (g I EE 20. 2°C)
Figure 5 Beijing-Guangzhou-Beijing temperature curve
(The highest temperature is 20.2°C )
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B 6 dbat-HuH—Itatibl i 4 K (R i 0. 1°C)
Figure 6 Beijing-Hangzhou-Beijing temperature curve

('The highest temperature is 0. 1°C)

3.2 BEMWIEFRIIEEHIEEM

o XA AER) S5/ Br AR i 7R 32 i 25 T RS OE
PESEATIERE Y T E UL, HUA IE 741 2
ZIEARHITRE R R, S T Ed APk
K FEASCPORMTE . fEsfid B AIREZA
AT R 3R . 458 B A ) 0 2 A PR X T vk R

3.73.8/3.9 310 3.11 3.12 3. 320 3.21

.5/

7 bt B E AT Al M 2 (i 14.5°C)
Figure 7 Beijing-Wulumugqi-Beijing temperature curve
(The highest temperature is 14. 5°C)

H:1:B6(1);2:CB(1);33:B6(2);4:CB(2);5: 451 a;6: b5/ b;
7:CB(1);8:B6(1);9:CB(2);10:B6(2),
B8 [iRAG-1 e fasE PERE
Note. 1, B6(1); 2, CB(1); 3, B6(2): 4, CB(2); 5, Marker a;
6, Marker b; 7, CB(1); 8, B6(1); 9, CB(2); 10, B6(2).
Figure 8 Final stability verification of Es—1
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Anesthetic effects of premedication midazolam combined with
butorphanol on isoflurane-anesthetized mice

WEI Xuemei, FENG Haimei, XU Zhixin~
( Department of Anesthesiology, the Second Affiliated Hospital of Hainan Medical University, Haikou 570311, China)

[ Abstract]  Objective To evaluate the anesthetic effect and safety of premedication midazolam combined with
butorphanol on isoflurane-anesthetized mice. Methods Seventy five mice were randomly divided into three groups of 25
mice; control group( receiving isoflurane anesthesia only) , observation group( receiving premedication midazolam combined

with butorphanol with isoflurane anesthesia)and blank group(receiving no anesthesia). The indices of heart rate( HR ) and

[E£THE G/ RHET A SRR 54 57 IR (818QN319)
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] FE A R 2 AR AR 2020 4F 12 A %5 30 %45 123 Chin J Comp Med, December 2020, Vol. 30, No. 12

71

oxygen saturation( Sp0, ) were assessed at induction and every 5 min post-induction for 1 h. The serum levels of glucose
(Glu)and cortisol( Cor) were measured and compared pre- and post-induction. The indices of induction and recovery time,
and analgesic and sedative time were measured and compared among the three groups. Adverse reactions during induction
were also recorded. Results Compared with the control group, the indices of induction time, sedation onset time and pain-
loss time were shorter in the observation group( P<0. 05) , but the recovery time was no different( P>0. 05). The HR index
in the blank group was the highest among the three groups(P<0.05). The HR index of the control group was higher than
that of the observation group during 5~35 min post-induction( P<0. 05) , and the HR index of the control group was lower
than that of the observation group during 35~ 60 min post-induction( P<0. 05). The SpO, index of the control group was the
lowest among the three groups after 1 h post-induction (P<0.05), and the SpO, index was not different between the
observation and blank groups( P>0.05). The HR variation tendency was different among the three groups( F=15.215, P=
0.000). The SpO, variation tendency was not different among the three groups( F=1.015, P=0. 180). The serum levels of
Glu and Cor were not different among the three groups pre-anesthesia(all P>0.05). The serum levels of Glu and Cor in the
control group were the highest among the three groups at mid-anesthesia(all P<0.05) , but no difference was found between
the blank and observation groups at mid-anesthesia(all P>0.05). The serum levels of Glu and Cor at mid-anesthesia were
higher than at pre-anesthesia in the control group (P<0.05), but the serum levels of Glu and Cor in the blank and
observation groups were not different between pre-anesthesia and mid-anesthesia (P >0.05). The incidences of adverse
reactions were not different between control and observation groups ( P=0.626). Conclusions The anesthetic effects of

premedication midazolam combined with butorphanol on isoflurane-anesthetized mice are safe and reduce the degree of

respiratory inhibition.
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Note. Mice hanged in the standing intubation table, pull out the

tongue, then the pharynxwill be revealed.

Figure 1 Mice fixed and exposed pharynx
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Table 1 Comparison of indexes of anesthetic effects between two group
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i B 4
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B2 =4IpRBE.G R K SPo, i

Note. A, Heart rate over time in each group. B, SpO, over time in each group. Compared with blank

group, * P<0.05.

Figure 2 Measured heart rate and SPO, in each anesthetic group
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Table 2 Comparison of serum levels of Cor and Glu among three groups

g JZ BB Cor( ng/ml) i Glu( mmol/L)

oo R el kn el

Before anesthesia In anaesthesia Before anesthesia In anaesthesia
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NELA] Observation group 116.51+29. 82 133.27+37. 05* 4.68+0.53 5.05+0. 88"

F 0. 090 10. 481 0.001 6.903
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Note. Compared with the blank group, * P<0.05. Compared with the control group, *P<0. 05.
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Table 3 Comparison of incidences of clinical adverse reactions during induction
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Expression and significance of c-Myc, RhoA and YAP in adenine-induced
chronic Kidney disease

WEN Li'?*, HE Tao'?, KANG Ting'~*, XIONG Lin'**, ZHU Tingting'**, OU Santao'**
(1. Department of Nephrology, Affiliated hospital of Southwest Medical University, Luzhou 646000, China.
2. Sichuan Clinical Research Center for Nephropathy, Luzhou 646000 )

[ Abstract ] Objective  To observe the expression of c¢-Myc, RhoA and YAP proteins in the kidney and to
determine their relationship with tubulointerstitial fibrosis in adenine-induced chronic kidney disease. Methods Thirty rats
were randomly divided into a control (Con) group and a CKD (‘adenine-induced chronic kidney disease rat model) group.
Rats were euthanized at weeks 4, 6, and 8. The levels of renal function and 24-hour urine protein in the two groups were

determined. Hematoxylin & Eosin (HE) staining was used to observe pathological changes in the kidney and to score the
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degree of renal interstitial injury. Interstitial fibers of renal tubules were observed by Sirius red staining and the degree of
fibrosis was determined. Immunohistochemical staining was used to observe the expression of c-Myc, RhoA and YAP
proteins in renal tissue. RT-PCR was used to detect the mRNA levels of ¢-Myc, RhoA, YAP, Vimentin, Coll, and a-
SMA. The relationship between the expression of c¢-Myc, RhoA, and YAP and renal tubular interstitial fibrosis was
analyzed. Results Compared with the Con group, the blood urea nitrogen ( BUN), serum creatinine ( Scr) , cystatin C
(Cysc), and the 24-hour urine protein level of the CKD group were significantly increased ( P <0.05). HE staining
showed that the renal tubules were significantly expanded, and Sirius red staining showed a significant increase in collagen
fibers. Immunohistochemistry showed that the expression of c-Myc, RhoA, YAP, Coll, and aSMA proteins in the CKD
group was significantly higher than that in the Con group (P <0.05). The levels of ¢-Myc, RhoA, and YAP mRNA were
positively correlated with Coll mRNA (r=0.927 P=0.001; r=0.988 P=0.001; r=0.745 P=0.013, respectively) and
o SMA mRNA levels (r=0.988; P=0.001; r=0.818; P=0.004; r=0.770; P=0.009, respectively). Additionally, a
significant positive correlation was found between ¢-Myc and RhoA mRNA (r=0.721 P=0.019), and RhoA and YAP
mRNA (r=0.661 P=0.038). Conclusions

RhoA and YAP proteins were highly expressed and were closely related to the degree of renal tubular interstitial fibrosis.

In a rat adenine-induced renal tubular interstitial fibrosis model, c-Myc,
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Figure 1 Changes of blood and urine biochemical indexes in the two groups of rats at different time points
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Figure 2 HE staining of renal tissue in two groups of rats

s
5
%S 5
o
20+
= ] 4 weeks
£ e 6f] 6 weeks e
%é 154 mm Sf 8 weeks
R E
Bz
L8z
E £
B =
5
=4

Bogiih !

Con group

iR
CKD group

TE: 5 CKD 41— ] £ HL 82, * P <0.05;5 5 Con 41 7] — B[] 45 LE
#, " P <0.01

B3 ERpsiTss
Note. Compared with the previous time point of CKD group, *P <0. 05.
Compared with the same time point of Con group, ™ P <0.01.

Figure 3 Renal interstitial injury score
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Figure 4 Sirius red staining of rat kidney tissue
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Figure 5 Semi-quantitative scoring of collagen area by
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Immunohistochemical results

Figure 6
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Insulin resistance and islet 3 cell secretion mediated by the
miR-335-5P-regulated TGF-3 pathway in gestational
diabetes mellitus mice
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(1. Department of Obstetrics, Fourth Hospital of Shijiazhuang, Shijiazhuang 050011, China.
2. Department of Obstetrics, Xinji First Hospital, Xinji 052360 )

[ Abstract]  Objective To investigate the mechanism by which miR-335-5P regulates the transforming factor—f
(TGF-B) pathway in promoting islet B cell secretion and enhancing insulin resistance in gestational diabetes mellitus

(GDM) mice. Methods Specific pathogen free grade Balb/c mice were reared in cages at a female to male ratio of 2:1.
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Ten normal pregnant mice were assigned to the blank group, and 48 mice were prepared as GDM model mice and divided
into six groups for different drug treatments—groups A, B, C, D, E and F—with eight mice in each group. After drug
treatment, fasting glucose (FBG) and fasting insulin ( FIRT) were detected by the oral glucose tolerance test (OGTT) ,
and the insulin resistance index (IRl) was calculated. The hyperinsulinemic-euglycemic clamp was used to determine the
glucose infusion rate (GIR) and to estimate pancreatic islet B cell function. The levels of miR-335-5P and key islet B cell
TGF-B pathway factor mRNAs and proteins were determined by RT-qPCR, western blot and ELISA analysis. Results

After drug treatment, FBG, FIRI and IRI in groups D and F were decreased and were lower than respective values of groups
C and E (P<0.05). GIR, first-phase insulin and maximum insulin in groups D and F were increased and were higher than
respective values of groups C and E (P<0.05). The levels of miR-335-5P, TGF-B and c-Myc in groups D and F were
lower than those of groups A, B, C and E ( P<0.05). When miR-335-5P expression was detected in islet B cells, TGF-
and c-Myc were expressed at different levels. TGF-B was expressed in the cytoplasm of islet B cells, and the expression of
TGF-B in groups D and F was higher than that in groups A, B, C and E (P<0.05). Conclusions miR-335-5P can up-

regulate c-Myc expression in GDM mice, activate the TGF-f pathway, enhance insulin resistance and inhibit islet B-cell

Chin J Comp Med, December 2020, Vol. 30,No. 12

secretion.

[ Keywords]

U U 3] 4 JR % ( gestational diabetes mellitus,
GDM) 8 4T U HH 1 IR e 0 A9 R 5% 28 AR XS & Xof gk =
ol AR R A o B I PR 28 A A, 31 &
RA 1% ~5% HEBAE FFHER . ZHEEE NN
GDM 5% RIKPIA BV R, HIERIIA LA S
FEPERG R RERI R AT 52 Bt 25 2 ST 388 i WLAAR X fife
15 AR E B, ZR IR AS i 43 0 A2 008 f 15 250K
Wi AR T R M5 E DM GDM &Ik N
WA 2R B AT S SOk AR I A A RS A
SR, ISR S B ANM i 2 VR,
SR PR TR AR IR 5 B A0 A W SRR YT
GDM FEE )7 . miR-335-5P #1113 % ik 45 25 7]
HASR GDM i HICPL A/ A, nT B 1k e B 40 i ad
ST miR RS /N R S 5 RNA, 95 K5 St
] ) A e R R T BR A 2R At AR, miR-335-
SP R UESE 5 AR B4 IR A T A oG
K2 HA SCHR R 7E GDM /N BRI miR-335-
5P 25 R Ik, AL - (transforming factor — B,
TGF-B) th &t = £ ik, % I8 W % E A7 Y A 42 i £
™ 254 W £ miR-335-5P . TGF-p A fE 5 GDM
KA KA S, H B ETX TGF-B 14 5% HL ] S X}
GDM FFZM i 7772 4 1L, R IR AR BIF 5 358 bt J T i
8, IAERST miR-335-5P \TGF-B 5 GDM fifi & Z K
PURIBESY B 4 43 Wb 1) G 3R, BKE A 5% 45 SR 4
mr,

1 #efnrE

1.1 SRI8zh¥
SPF 2% Balb/c /MR 105 B MEPE/NE 70 H |

miR-335-5P; TGF-B pathway; diabetes mellitus diabetes; insulin resistance; islet B cell secretion

PN 35 H R 20~25 g, P44 (23. 56+2. 54) kg,
6~8 J& T b4 PG 5 45 4 IR 25 9% g [ SYXK
(3£)2020-006] , sh¥fli FHAIALHLAT & A6 N R
A ] 52 1A A0 90 e 52 56 3l ) PR i A 4 =
SR, HaE b A B 2= s e & 51 4
HEHE(TACUC20180105) , T b & Bl K 2% (5256 3h
YA MR 55 F- 5 ) [ SYXK () 2020 - 002 | 5¢ Ji 52
5 RS IR IR BT = IR 18°C ~ 22°C TR E 45% ~
50% .12 h B1/12 h % 3 B B E oKk, DO
FUEPE/NELLL 2:1F 18°C ~25°C IR JE . 40% ~70% 1%
RGBSR R PR T SN R T
Ay, & A B AT B A A, F ol Be g
K7 K T AR R o] W R AR URES 1 K FRE il
227 d,7 d WIEIRMEYE/NERL (n=60) 51 A FEXT 42
S ) AR R R AR R T R E R I R AR )N
LIRS 0 35 /0N BRUSE it 22 SR A A%, 7™ 4 3 ~F 31 )
SRS AR Y 3R R
1.2 FEKFSUEH

FEMRIAC T 2 (I ma IE B Rr A R A PR
[ 2515 H20020475) ; 76 ¥ %1 NC (bt A B3
AL A FRA A ; miR-335-5P ##14 . miR-335-5P
Pl si-TCF-B # A L RHEAE MR A R A
A5 B S i & (AL R E R AR A A ) ;
T S 0 L HE 2 (T 2 W2 A R
A), [ 25 H31021725) 5 B BR 28 b R W W
(Phosphate buffer solution, PBS) 4T 5§ i BHMA A4
BHEA A A Ak B ( B e AR YR A
FRAF) ;4% ZRPEE( LGS RAEYARAA) ;
THZRAC T E BRI A R A ) 5 75% S
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80% £ 95% .15 100% £, T F - ¥ e e A= 4y
B A BR 2 7l I8 K FE - 40 ( Hematoxylin eosin,
HE ) e o i i 50 &0 T B A= D RHE A R A A5
PERS S (B S BHMEAE YR A BR A ] ) 5 BRATA TGF-
B ZrikEdiiAR ( L HIRAE Y H ARG BRAF ) ; DAB
AR S (LA SRR A RA ) s PR
oG ( FUFBRAEYA IR F)) s I R 22 vl (K
VIR RE YRR RA ) 5 & RNA #2505 &
( B E MR A BR AR s SR (IR MR T
ETHRAT) s RO & QLR IEAF e T A R
AT s miR-335-5P \ TGF-B . c-Myc 591340 [ I ¥
BRI A YR AT BR S 7] 5 B0 (U )1 BHME 2500k A
FRANE]) s PCR SRV (AL REERHEARA A 5
RT-PCR ¥ 343X77 £ 0 T Sigma; TRIzol 21§ i Wy T
BEAPRHE A RAF
1.3 XWHE
1.3.1  #BE T Hsk

Ot 60 HATUR/INRATFFIE SR BEHLSY R 25 (AL
(n=10)F1 GDM 41 (n=50) ,25 12 h J5 GDM 41/
JEETE ST 50 me/ kg HEIRAA T 2 (LW 0. 1 mol/L
PRV WM RS, 15 min PNSERL) , 25 A VRS 45 i
FEBEIR VS W ;4 h Jo #MEE-Sm ekl A R ROK ; T 4F
% 18 d >R FH 11 M sy 2 A it 12 1056 OGTT) I 4 25
I ( fasting blood sugar, FBG) %5 & JiE % % ( FIRI)
FIEE S ZHPLHE B (IRT) . GDM 4H 75 GDM #4
/NER 48 H A3 GDM /N BRI bR o . i IRES 18 K
R/ FBG<5. 1 mmol/L, H FIRI IRI ¥ T}, @
48 byt GDM BRI R BEDL 73 B A (B
C.D.E.F 41,5404 8 H/NE A 4 (4 ) B 4
(BRI +TC SUF 31 NC 31 ) L C 4 (B4 +miR-
335-5P fALY) D 4 (BEAR 4 + miR-335-5P 417 i
1) E 2H (B 4H +si-TGF-B) \F 41 (#52 +miR-
335-5P $HI5H +si-TGF-B ) , ¥4 28 ] # ok 7 44, 1 44
J& AT IE R FIROK
1.3.2 OGTT 528

LEORSS 17 RiG EAR 45K 8 ~10 h, I H R
Wz i R K L HEME 2. 0 o/ kg B AT RE K IR, OF
TIRKESS 0.5 h 1 h.2 h [FEHhEUR#R KA, 1000 v/
min 250 20 min FEA1T MLIE 53 & H A T - 80°C VK46
F 5 SR P LA A SR ot AR 3k 46 2% I R I B o B L
T 5 IR 26 AR T 5 O SR A DU A FINS, X%
R 12000sk fb2% K G S E s A (L E RS AR A
FRZS 7)) 5 M4 23 20 IRI =-Ln ( 1/FINS X FPG ) 115

IRT, IRT A, 2 ML A4 6T s 1) 2R A% B b A1, e 15
EX i) i
1.3.3 e JeHoR

GEPRES 19 KA GDM 2 45 e 8 4 H/N R
24 J s ARk B 5 H/INEREAT R I B e £
AR 4 h, SE R RRIRE 778 50 mg/kg 1
Ll 22, 11 5 F0 3508 Dk A4 5 1 /D BROIR S e e I @
it AU L FE 50 wl HFIE FBG A1 FINS ;38 o
SRR DK AR T SR i 7R A A B 100 me/kg S,
SR 20% B A AR, B S min MU Y 5 9815 A
AR R (glucose infusion rate, GIR) i Ifil 4 4
Fi T (14. 0£0. 5) mmol/L; 78 MBEEE & J5 5 ANt [E]
AFT-H GIR MENFA A GIR ; W4 0 B 751 12 4 25
P& 1~ 15 min PR TASE RS I IR &b B
S — IR 9 5 22 IR KR 5 22 430 5 AR GIR (E W
5B YThEE
1.3.4 HE

GEARES 19 K BE$F A £ 5 il A A e 5 AR /) B
(GDM A4 4 H/NRIE 24 L ss i 5 HUN
B EA 728 S FE R AL AT, /N BUBE 5 41 20U 10%
F RS VAR [ 5, I 5, B B B K , R B,
AR VI 5 wm ESEY) F, O 2R
BhEE CBEBEK , TRAR R Yo, K ik, 1% Eh IR VA T
ALY K whe BT Yt BB 2 B K,
R, i e B A, B 4% HE e
g,
1.3.5 i gifbasik

HUAR1. 3. 47 RER T 109% P v T 2R A 7 ]
FE K A Uk 4 pm B 22U) R U
I B BE ZEKAL PBS vk IR ALY
RAE 5 T B 5 T /N BRTE N TGF-B £ T B A (o
JE 1:100)4°C #7187, PBS 235k ; 7 i BV 28 A 9y
AL =40 37°CHEE 30 min, PBS ¥k, 6 hn AR i
FRICBEREUN (R TAEM, 37°C I H 20 min, PBS 7
Uk, % DAB b JRAREE Y WK, B, EH A, H
FWEE TCF-B ik, FlEbnife . th 24 HLA POl %
& P R 5 A SR OB 1 %o 485 SR 00 A7 4 7 R 43
Br R0 4 ARG M, 1 4 MIRE 6,2 43
TR, 3 43 kA e HVEGII B 502K .0 2 R Bk
HHMLE 532 0% ~ 5% , 1 73 R PRI 5% ~25%,
2 4% BEPE 40 B 2R 26% ~ 50% , 3 43 9 BH 1 400 i %
51% ~T75% ,4 53K BAVELH ML E 53565 75% ; P32
PHTEEE I . <3 MBIk, >3 20 R BH M,
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1.3.6 RT-PCR ¥

SR HHEL RNA $2 B03aA 7] 5 52 O 7 5 RNA | 5
RNA ¥ 5% 55 i, ¢cDNA, LIt ¢DNA RS BS54
FERET PP A BEATY 1S, RO 254 R - 95°C #2120
s,95C A 30 s,72°C iR KAEAH 15 5,35 IRIGHA, R
PRy 14 2R3 UG PR 4 (o) |, PR B A R e ik i =
2744¢ D) B-actin 1 GAPDH NN Z R, it GDM
/NEUML T AP miR-335-5P  TGF-B .c-Myc &2,
1.4 FitEHZE

SR HISPSS 21. 0 Bk Ar geit o b, Z A 1Al it
TEGORLRCR FHERL R 28 5 22 430 H, PR 4L ) LR
Snk-q K 55 ; SR HAE S 50K 5% Mann-Whitney 15 45 55
IPRGERE; P<0. 05 NERAGITFE X,

2 #R

2.1 KB4 OGTT LIEIEIRILE

23 4 45257 )5 FBG (FIRI IRI %% T GDM 41
(P<0.05) ; 4257, GDM 441 FBG . FIRI . IRI [L#%
P>0.05;4525)5 ,A B 41 FBG .FIRI . IRT 545 25 Lt
% P>0.05,D F %1 FBG FIRL,IRL f£ T2 25 Hifik T
C.E 41 (P<0.05) ;L% 1,
2.2 BHERD BAAINEELLER

SHMAL LRI GIR 55— S &R R KR

BZEY ST GDM 4 (P<0.05) ; 452 i, GDM 41
GIR f— WA 5 2 e KR R L P>0. 05545
245 ,A B 4l GIR SF—HI RS & ARG RS
YAZHETHLEE P>0.05,D F 41 GIR 55— AHBE IS % |
BRES R THAE T C.E4(P<0.05),C.E
2H GIR 55— I A B i 3 | e K AR T 45 25 il
(P<0.05) ;L3 2,
2.3 HAER B M miR-335-5P, TGF-p if %
KBEFRIEKE

DHHAREE B 40 h miR-335-5P | TGF-B | c-
Myc FikKT GDM #H (P<0.05) ;C . E 24 miR-335-
5P \TGF-B ., c-Myc ik Jt i, D F 4 miR-335-5P
TGF-B . c-Mye ik T FE; H D F 41 miR-335-5P
TGF-B.c-Myc FILME T C. E 4K F A B 4 (P<
0.05) ; WLIA 1,
2.4 miR-335-5P 5 TGF-B.c-Myc X% &

TGF-B TEIR L B AR BT N 3Rk AR (A c-
Myc 7EMR S B 200 HE 6L 5 ol 200 Jf AE 2R 38 T s Ry
SRAOEURL, ZEIR S B 41 M TP AN 2] miR-335-5P ik
i, TGF-B \c-Myc B AR FEEE R L, WK 2, D F
ZH TGF-B FIAEHT C.EHRET A.B4H(P<0.05),
WK 3 4,

K1 £ OCTT LIHAEFR L (% =5 )

Table 1 Comparison of OGTT experimental indexes among groups

23 I 114 ( mmol/L) 23 B & 2% (mIU/L) e i R ARHCHE B
415 1% FBG FIRI IRI
Groups n LR SRS L2 SRS BT SRS
Before After Before After Before After
2 H4H
10 2.63+0.41 2. 58+0. 36 19. 116. 63 18.44+5.21 2. 43+0. 65 2.41+0.74
Blank group
Ad
8 5.43x1.54 5.51x1. 69 26. 68+8. 46 27.32+7. 54 6.21%2.30 6.30+2. 18
Group A
B 41
8 5.55+1. 62 5.49+1.73 25.71%9.97 26. 01£8. 66 6.18+2.26 6.28+2.24
Group B
il 8 5.34+1. 60 8.21x2.65V2%  24.88+9.63 40.52+12.67Y2%  6.24+2.34 4.15+1. 41929
Group C
il 8 5.60=1. 46 3.11x0. 420299 25.93+9.89 20.20+4.3302%%  6.30+2. 18 3.0520. 0672
Group D
il 8 5.62+1.55 8.33+2.5302@  26.35+8. 57 41.36+13.6802% 62342 41 4.22+1,2302@
Group E
G i . 8 5.51x1.44 5.36+1.01 02395 26,4248, 84 25.16+7. 60023FD 6,342 27 3. 66+0. 68 VIV
sroup F

VE 2SR 5 A LI, VP<0. 0555 B ALILER, P P<0. 0555 C LA, P P<0. 0555 D 41 HEz, Y P<0. 0535 E 41 4L, 5 P<0. 05,
Note. After administration, Compared with group A, ©p<0.05. Compared with group B, @ P<0. 05. Compared with group C, @p<0. 05. Compared with

group D, ®P<0.05. Compared with group E, ®P<0. 05.



op [ H R BE 2R 2 A 2020 4F 12 A %5 30 #5855 123 Chin J Comp Med, December 2020, Vol. 30, No. 12 89

w2 AU B AR (& 25)

Table 2 Comparison of islet 3 cell function in each group

A PERITE R mg/ (kg min) S —H AR 2 (ng/mL) IR # (ng/mL)
. . GIR First-phase insulin Maximum insulin
2451 %k Yo Yo e Yo YT Yo
Groups n RS eI R eI i eI
Before After Before After Before After
25 A4 5 30.54+12.36  30.10+15.45 18.26+5.64  18.51+5. 14 202. 43+50. 65 203. 6149, 87
Blank group
A4l 4 20.11+£13.02  19.89+12.04 11.13£3.21  10.65+3. 36 126. 32+32. 30 128.32+32. 61
Group A
B4 4 20.43£12.65 20.14+11.58 10.79+3.55  11.06+3. 43 128. 63+30. 54 126. 74+30. 87
Group B
cH 4 19.86+12.87  13.02+8.5402® 11.26£3.31  6.24+2. 1622® 126. 51+29. 87 100. 30z 12. 3502@
Group C
D 4 20.33£13.13  28.63+14. 219200 11.22+3.54  17.68+4. 210295 126.74+30. 51 193. 54+35. 30023
Group D
E 4 4 20.14%12.25 13.32+8.36029 10.87+3.20 6. 13+2.3002® 127.69+32. 13 104. 15+ 11. 3602@
Group E
F 4 4 19.87212.36  21.49+10. 7203F6 11 1623.18  15.09+3. 54023 126, 59+33. 06 178. 6215, 78 02TS
Group F

AT, A AHEE, U P<0.05;45 B 4L HAL, P P<0. 0555 C 41, P P<0.05;55 D 414, Y P<0.05; 5 E 41H4k, P P<0. 05,
Note. After administration, Compared with group A, ©p<0.05. Compared with group B, @p<0.05. Compared with group C, @ p<0. 05. Compared with
group D, @p<0.05. Compared with group E, ®pP<0.05.
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=kl AL B4 C# DE E4l F4l
Blank group Group A Group B Group C Group D Group E Group F

1 RHBES B 4P miR-335-5P TGF-B i& % K5 K TR kK F
Figure 1 Expression level of miR-335-5P and TGF - B key factors in islet B cells of each group

o I A5 25 R LB, B % S GDMY . GDM. T
SECP MM AR E AT Re AL, K AEE
FIL K Z | BRN ™ BRILEIE eI SE7=
A LA B | e 2T 38 I E | 22 T R P 2 4

3 itig

HAT, T GDM A AL 32 209808 . 22 41 4
BRIVITR] o000 2R SR W B O R R AR LR AR R

A7 19 5 SRARBUAE I B0 3R 5 ELRl A 22 ) 35 5 2t Bl
Z Vi AR YT LA 25 2H ZU08 1R 5 2 ARk
R A TOTE M B FR AR BT B3 I, Al 5 R AR

XTEFEAEE RN BT GDM &AL, FoR it
TN I B ZRARPUANBE & B 4l 50 s 5 1% &



90 b H R SR 2 A 2020 4F 12 45 30 %45 120 Chin J Comp Med, December 2020, Vol. 30, No. 12

60 4

40 1

miR-ge5-5P

20 +

LA T-p c-Mye
TFG-B

2 miR-335-5P 5 TGF-B .c-Myc K F
Figure 2 Relationship between miR-335-5P,
TGF-B and c-Mycall
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Figure 3 TGF - B positive expression
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Note. A, B, C, D, E and F were expressed as group A, B, C, D, E and F, respectively.

Figure 4 Immunohistochemical staining

AR, TCF-B 155 P AR 40 ML 5 4>
b PR B BG & B 45 TGF-B {7 5 1 % 1Y R i
PR AT BA B Y A IR A T
T 15 240 M A5 49 157 25 5 AR R, miR-335-5P 15 TGF-B {5
5 30 I B AP AE — 2 38 SO i, $27% miR-335-5P 1] fig
XY TCF-B A — @M a' ™ . sk #k' " W wF st 45
th, miR-335-5P 3 o 5[5 £ 3 J R 5 4 45 B s
RS o ZRMOBE AL, P DL 0S4 R AT I R 15 | ke
(4 TGF-B 5538 %, I 17T BEL DIy JHL 3 0l ke v aff A 26
miR-335-5P ML) V2 W FH T & R iG 7, BLAENT

S FLIRIE S5 2 Fh R B h YA N . AR
R, miR-335-5P L, Al $& & FBG FIRI,IRI 7K
- E— 2Lk R 2R A, X S R Y A9
SRR —3 Bt miR-335-5P fEHIHLE, % 18
I KA 2 PE 53T TCF-B 5 5 Sl i, 127 c-
Myc i A K, c-Myc J& I 42k & 3 — A 87 1)
TGF-B G5 A H F; HEZRMAR T T8 -
Myc A4 /5 TGF-B FouE 1 , f2 #F AR 5 1% 12 A 5L
PR S 710 A R B AT SR EE Y e-Mye RT4E )
TGF-B XJ e ML IG 58 | 43 A3 HIAE . 255 SCRR T
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15, 80) e-Myce \TGF-B F ik 7K V- 1] £ i3 X HLAA 734k
FFETAE BT MNE . 97 Tagoma S YERFZE B
FW , miR-335-5P Wi/ B £ A5 515 5 SR B4R
WA SEE N A F M H; Wang 5" & Bl miR-335-
5P ik B 4L, R 5 R £ 35 T FE; Osorio-Yanez
0K miR-335-5P 1E AT RS 40, & Bl Rk
P S PEBELIBTE 98 PE D A 3 B M5 5 5 30 6, T S
TGF-B M HAE S, XLk B S5 AME 5T 25 - — 50, =
7% miR-335-5P W5 TGF-B Fik, Nik—PiEsE
miR-335-5P 5 TGF-B Z M AR , 48 SO HAHXT &
ST T SIS B 4 miR-335-5P
FIKWT, TGF-B . c-Myc ¥4 A2 KA, H miR-
335-5P [ & B} TGF-B . c-Mye ik Fb 55, i 4
TGF-B ,c-Myc Fl miR-335-5P 145 55 Fak it | & BB
5 B A0 A R AN T A Ak D, $ER TGF-B  miR-
335-5P X GDM /|~ 5 s 4 4 i £ 1B (2 ZE 4K k38
HARIER,

Z5 I, miR-335-5P i@ 3%0E TCF-B 15 5 it
GDM [ By RACHTABE S B A0 73l A= B AE T
AR GDM JRy7 3 LI PRAKE . 1B i T A< 5256 32 1
] PR, ELSE56 20 K s WA R R 25X
GAEE— W5,

S 3k
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Effect of environmental enrichment on behavior and cortin levels in SD rats

LIU Shuai, SONG Jiayang, LYU Sai, LI Junyan”
(National Institute of Occupational Health and Poison Control, China CDC, Beijing 100050, China)

[ Abstract]  Objective This study focused on the effects of different enrichment designs on behavior and cortin
levels in male SD rats. Methods Forty-five 6-week-old male specific pathogen free SD rats were randomly divided into four
groups. The single cage group had nine rats and the other three groups each had 12 rats. The novelty group was housed in a
composite environmental enrichment scheme composed of nesting material, shelter, grinding rods, and a new scheme was
provided every week. The environmental enrichment group provided one kind of material every week. The control group and
the single cage group did not receive enrichment. The experiment lasted 9 weeks. Behavior was sampled using instantaneous
scanning sampling method. Serum and urine adrenocorticotropic hormone ( ACTH) and corticosterone ( CORT) levels were
measured. Results Novelty group rats exhibited more exploring behaviors than rats in the other groups. Rats of the single
cage group increased their inactive behavior. No significant differences were found among groups in the serum levels of
ACTH or CORT. However, in urine, the concentration of ACTH and CORT showed the following trend: novel group>single

cage group>control group> environmental enrichment group. Conclusions Single cage housing inhibits the expression of

[E£TWE 1 POL TE S hassfil g 4R 545 H (DW201502)
[MEHE A IXIN(1985—) , 5 BhFEAoE &1, A+, B NF LIRS #F5T . E-mail: cauvet@ 126.com
DBEEE I EELE(1963—) , &, PR A, AR, FENF LR Y KA M, E-mail: lijyl@ chinacdc.cn
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behaviors in SD rats, which is detrimental to their welfare. However, the complex novel enrichment program increased

positive behaviors, such as exploration behavior and also has an effect on adrenocortical hormones. In practice, simple and

practical environmental enrichment materials and schemes should be selected according to specific housing conditions.

[ Keywords)

I35 E 25 (environmental enrichment ) XFR IR
Fm e R S5 Sh Y AR A i A AT B, I AR TR
Tk Pz sz B AR, 0 Pz AR i
BT T RE RIS, NI4T R A AR B BRI 5 T X
WA RE AT TV, (BARE TS 45w
AR BRATNS RN AR N, it kB
YA T0% W SCHRIGE PR F 2552 5 1 3h e A1), 10%
AT SRR IE PR AT AR B BUACR . 25
AT LS SRR B IS F A OVE 5 R R 4
(= ARSI, 15 F S R RS G T
H HiTF [ 25 sh s E AR B0 A N i
A KT I W N BT AE B BUE R , 2% SR
JEMRE A C W T, A a7 MR R R
HOAGE— St A 2 M 2R T FRATTX T3k 223
FHXS S0 Bl W A A ) 42 T K A W27 48 AR 1 S e R 2
b RIABFSEESE 7T Y 3 SEIhEE 8 Mbp kL
R T AR RTS8, AT B A B BE I
ANRIFREE 22 BRSSOt SD K RS2

1 #FRFFxE

1.1 s

45 H SPF Ztfit: SD KL, 6 Jil %, /R 180 ~
200 g, 14 [ At 50 4k 8 R 42 5250 3 P BOR A R A
[ SCXK(51)2016-0006 ] , 1l 5% T i [ %5 9 11 iy 458
il e 0 Bl S 56 2 B B R 85 [ SYXK ((&U) 2019 -

SD rats; environmental enrichment; behavioral time budget; ACTH; CORT

0050, T ME* Co KB K /N B AE R iR RE, TRK 48 J
BB R, ARWFIEE T B T
PO Ol TAE 5 b s il i e 5 sh A B S
RS A 2 & A& (EAWE-2015-007)
1.2 FERFSXE

K BB A ( CORT ) il E0¢ 5 928 43 #7300 4 L R
FUREF b B 2% ( ACTH ) B HE S s Zr ik il &
WA BRI AE YRR IR W 5 5417R IR B0
MW A Eppendorf 23 7] ; MultiskanMK3 7Y il 475 {3 14
H Thermo A,

1.3 XWAHE
1.3.1 SEEH

KEFEPLS R 4 41, P FpgE2E 9 | k] 5%
THOENEWNEGN, Frard, FAH IRA%
12 23 R/ RFETEWEGN ., i Be R
47 emx31.5 emx20 em, £ INAG AW 46 A
T KU URE Ry Atk 4R
1.3.2 WEERFE

FEMENIE A #3087 (D) A BRA B R 36
SN E DR IR A A4 3 FhIBERY 8 TR,
LR 1,

HATdL R 1Y 3 FROIRER AR I —
Fha Y 8 FhEAA G, BRI —Fh A& B F 5
8 Jil JUIR]F A AR I8 25 S i i 4, B A 2 2
AT ENER 2,
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Table 1 Environmental enrichment items

Tjfig Function

‘A Ttems

FEA R Nesting material 4%J5 Shredded paper Fii#% Cotton
LY Shelter Y& Paper tube 4KE Rodent retreat JJ& ¥k Crawl ball 4518 Nylon tube
B Grinding rods K Woodenrods . J& % Nylonrods
K2 PHHEENE
Table 2 Enrichment program of novelty group

Hat A2 iR ke A5 46 e ERE R

NO.1 NO.2 NO.3 NO.4 NO.5 NO.6 NO.7 NO.8

Ei9E] Ei9] il it Ei9E] o] ke il

Shredded paper Shredded paper Cotton Cotton Shredded paper Shredded paper Cotton Cotton

9 4L il & |k HiE J& |k 9 EiNG]
Rodent retreat Paper tube Nylon tube Crawl ball Nylon tube Crawl ball Rodent retreat Paper tube

Je ek A Je etk A Je et A Je ek AHE

Nylon rods Wooden rods Nylon rods Wooden rods Nylon rods Wooden rods Nylon rods Wooden rods
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FEMA Y DAL 3 BT RE FE AR B —
J5 ) [RIARE S ) T Ao, B () A 4508 2 B B B 48, %
AR IR I F SR, R H B R F
TRWE3,
1.3.3  Krl4ats

(1) REAT A UEE

SRS AR 9 JE, R MR B 0 S K RUAT
R AT AR [l — A WS 5 A, W
PEHT 10 min #EAZYHFRE LSRR — T
WATEEIC SR, B H SRR LA 10~11 85, F
Fa~5 0, EEMEET d, 314 h,

SR FH Wk s 4 48025 0 e UL 5 8 6 N 1K) A — L B
Y, 1 RIRE A 10 s( DA R iisg 10 s) 01 h

Hah¥alic 5% 8 M7 Mk, &
B HshY e Lac s 112 DTl

AW EE st B N 4
27 d 5 A
IR

ZEGEKBRAT A A8 S8 TSR A o KRR
P TR 4,

(2) KB b Mt eSSl 22 0 Rz o i )

IRERE 7 JA BB R e B IS A A2 stk HE IR | B
HHURFE 50 WL, —20°C A7, 9 JE G i s B =
SHPKIAL, 53 25 ML7E - 20°C #R A7, A A L sEd:
YRR BR 28 7] A ELISA A8 58 5] G0 G I J 98 A
ML AR R BT R (ACTH) | B2 BT ( CORT)

R3 FHEAFEENE

Table 3 Enrichment program of environmental enrichment group

PNE TR 51 %24 %34 B4k RN %ok 1A %5 8 J4
Number of rats First week Second week Third week Forth week Fifth week Sixth week Seventh week Eighth week
123 o] 9] Hi e Fi ke £ 9] Fie linkes
Shredded paper Shredded paper Cotton Cotton Shredded paper Shredded paper Cotton Cotton
429 ez NG} EiE &€ -3k EIE J€ -2k 9 NG}
Rodent retreat Paper tube Nylon tube Crawl ball Nylon tube Crawl ball Rodent retreat Paper tube
10~12 Je ek N Je et N Je e N Je et N
Nylonrods Woodenrods Nylonrods Woodenrods Nylonrods Woodenrods Nylonrods ~ Woodenrods
F4 KEUTHIE
Table 4 Ethogram for behavioural elements recorded
el ih ik
Category Behavior Description
(HXRE R A G DR
Feeding Eating food from food hopper
(A)—fBAT A (2) ok MUKW Lb K
General activities Drinking Drinking water from waterspouts
(3) FLHng K Uik NE RN DR Y A (%Nt
Non-intake maintenance Self-grooming and pandiculation, stretching and yawning
(1) 3 TR & NIB 3l
Movement activities Movement and/or climbing the cage lid
(B) I ERAT A (2) #5E WELPROE GBE B G SRR OE GO 2SR
Movement activities Exploratory behaviour Sniffing cage wall, cage top and sniffing air outside the cage
(3) Pl WLRHRL Iz R SZ IR k)
Bedding-directed behaviour Sniffing bedding, eating bedding, bedding manipulation and burrowing
N AL AN S A ST, AN P T IRk R A B
(D) IEMEAZ) . . ) .
[N Awak acti Alert, eyes opened but with no directed attention while
(C) RTRERAT wake nonmactive sitting, standing or leaning against a cage side, mate, food potor a cage structure
Static behavior . B X
(2) MESE RSB S0 T PR P
Sleep Lying unalert with both eyes closed-apparently asleep
(1) Btz HARRRLE K AT Rtk
(D) ¥4 17H Non-aggressive social interaction Allogrooming given and Allogrooming received
Social interaction (2) Uit ity el oS BSOS AT N

Agonism

Aggression/Defence
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1.4 FitEHZE

B4 B3t A FH SPSS 19, 0 &Rk F - 47 4b B
J7 25 SR BAE N B R O 20 i e = 5,
ZEARFFIEE N FHAES K50 L 25 5+, P<0. 05 i
2R P<0.01 W BELR,

2 #R

2.1 HEMXBRMITAHRE S ENE

CENF IR BRAT AR B ge it , Z3AE
F10:00-11:00 X T4 16 :00-17 :00 P-4~ Hsf (1] Bt
W, KRR Z 0 R ANEIRAT N, R (34 %
A32.5 IR, N 29%) FNE RS B (34 kA 28.2
W, 25.2%) o HRONIE ShPEAT S, B, B e
ROFHEA 13.5 K, 4 12%) , 8858 CFH &£
12.6 K, i 11%) , 280 8 (P kA 8.3 IR, i
T%) TSR CES A 7. 1R, N 6%) . REA
YOKB A R 5.2 12 IR, 5% 2%, Kk
/DRI AT R AR MG A A R A 1.9

W, 2%, MHAT A AA 0.7 R, 1 1%,

WNFe 5 s, 2520 Aok IR 20 3 2 18] [ o B 2
FEAT IS, A A AT AR T 2 2 R, RE
BN TEERAT 0, WiE BN 3l B 3 A
LRI RRAE  BRFE AT s T OB R AT o B
FRT AR (P=0.02) , B afi Ve shiT J b i 2
o THAE (P<0.01) o T5F &7 AR FEPEAT il
FEETHAL=4(P<0.01),

2.2 HEMARRKRAEFMIMBZES ACTH 1 CORT HY
RE

FIH ELISA 3 71 & I < B PR ¥ v i 37
fifie B i Bz ISR (ACTH ) 1Bz J5 Bl ( CORT) HY
WeRE K E SR R I3 b 4% 4 1Al ACTH Al
CORT My vk B i M2 . R h ACTH Al
CORT ¥ S HUHT A7 4 > SR 20 > % B4 > F 25 4 1Y
s HBRHT AT 4L ACTH W 2 3w T Hifth =41, Hofth
SRR E, AN, CORT 78 IR ik B 2 5 1L
HPR, PERE e,

x5 Mtk SD KRAT WK
Table 5 Behavioural performance of SD rats

1h Bl FHU it B2 BB
Behavior Novelty group EE group Control group Single cage group
FKE Feeding 4.5£1.9 4.9£2. 1 7.3+3.2% 3.8+1.8
RIK Drinking 2.0+1.6 2.4+1.6 2.3x1.3 0.6x1.1
MR
. s n{\ 13.7£3.7 13.8+4.5 14.7+6.3 11.0+4.7
Non-intake maintenance
i) - 6.6+2.0 7.9+4.4 7.1+2.4 13.3£2.7*%
Movement activities
T . 19.6£6.7" % 10.3+5.0 11.224.5 7.9+4.2
Exploratory behaviour
P OB
.8£2. 7.5%2. .83, .4=1.8
Bedding-directed behaviour 6.8+2.9 529 8.823.9 4.4x1.8
HiEEoE
31.6+7.5 32.8+7.8 30.9+6.4 36.1+7.6
Sleep
et ag
FEare 2.741.7 1.3+1.3 3.151.6 /
Non-aggressive social interaction
B
&iﬁ 0.0+0.0 0.7+0.9 1.8+1.5 /
Agonism
ik =
HREAS) . 24. 6+6. 1 30.4+7.2 25.0+5.0 35.0+7.7%
Awake non-active
LA LA, * P<0. 05, * P<0. 01;EE . B F 45,
Note. Compared among 4 groups, * P<0. 05, ** P<0. 01. EE, Environmental enrichment.
& 6 MM SD KR ACTH FIl CORT (i J&
Table 6 Concentration of ACTH and CORT
215 ACTH(ng/L) CORT(ng/L)
Groups PRI Urine 1% Serum PR Urine 1% Serum
HiaT 4 Novelty group 47.7+11.4*7 36.424.0 277.2+84.9 193. 6£25.0
FE44U EE group 35.7+11.3 37.8+6.2 229.7+67.6 193.5+30. 4
Xt HR4 Control group 37.2+7.6 39.9+4.5 239.6+92. 1 183.7+30. 5
HAGEA Single cage group 40.3+7.7 37.8+7.4 248.2+64. 6 192.4+£35.5

WAL, * P<0. 05, * P<0. 01; FEE 4%,
Note. Compared among 4 groups, * P<0.05,* * P<0.01. EE, Environmental enrichment.
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Mechanistic analysis of liraglutide effects on the expression levels of
PEPCK and Go6pase in the diabetic mouse liver

DU Guohui', LIU Bowei'*” , YING Fuzai’, QI Ximing’, FAN Dongmei’
(1. Chengde Medical College, Chengde 067000, China. 2. Second Department of Endocrinology,
the First Hospital of Qinhuangdao, Qinhuangdao 066000. 3. First Hospital Central Laboratory of
Qinhuangdao, Qinhuangdao 066000)

[ Abstract]  Objective To observe the effect of liraglutide on the expression of glucose-6-phosphatase ( G6pase )
and phosphoenolpyruvate carboxylase (PEPCK) in the diabetic mouse liver and explore the underlying mechanisms of these
effects. Methods Mice were divided into three groups: the normal control group (male C57 mice, n=35) received
intraperitoneal injection of normal saline, the model control group (male KK-Ay mice, n=5) received intraperitoneal
injection of normal saline, and the Liraglutide group ( male KK-Ay mice+ drug intervention, n=35) received intraperitoneal

injection of liraglutide. All three groups of mice were raised in the same feeding environment. After 8 weeks of intervention,
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the blood glucose of mice was detected; the expression levels of the FOXO1, cryptochrome 1,the E3 ubiquitin ligase

DDBI1, G6pase, and PEPCK in the liver were detected by Western blotting. Results

Compared with the model control

group, blood glucose was significantly reduced in the intervention group. The expression levels of DDB1, FOXO1, G6Pase

and PEPCK decreased in the intervention group, while the expression level of Cryptochrome 1 ( CRY1) increased.

Conclusions Liraglutide can downregulate the expression of G6Pase and PEPCK, key gluconeogenesis enzymes, in the

diabetic mouse liver; this may be related to downregulation of the E3 ubiquitin ligase DDBI.

[ Keywords ]

Liraglutide; E3 ubiquitin ligase DDB1; FOXO1; glucose-6-phosphatase ( G-6-Pase ) ;

phosphoenolpyruvate carboxylase (PEPCK).
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B, fESr — e R 1Y TagMan SERFSEGAE B PCR K A 2% &1 JE) 1l PR A% 40 6 60 9k L0 235 v (04 46 S 928
BB RE (simian immunodeficiency virus,SIV) Fl SHIV, F7i& DL SHIV g, o, gag FEPF AT, 38 PCR J5 ik
B4 109 bp DNA J Bt H T 5 A4 AR HE & SR, pGEM® -T-SHIV gag, BadT SHIV FR7f b BURE 5387, Pk i
NEARFR A TagMan SERTSOEE & PCR MR BUE R MELEME, $R  TagMan SCAT2EO0E & PCR g
A AN 102~ 107 copies/ L SIV/SHIV gag 3£ mRNA 2 B304 R =0. 998, slop=-3. 304, J7LEE MK
MR CVBFE 0. 6% ~1. 1% 2 0], 45 % TaqMan SEHT 96 & PCR A et | RACFR: S = i 8 38
FHTF SIV/SHIV I&GLA% sh PR i ik 58 T AR

[RER] MBI T - N e B 7  TagMan SEET2E0E 2 PCR; 72 8%
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Quantitative detection of SIV/SHIV in Chinese rhesus
macaque tissues by TaqgMan real-time FQ-PCR

GAO Ge', MENG Fengzhen®, YAO Yanfeng'"
(1. Wuhan Institute of Virology, CAS, National Bio-Safety Lab of Wuhan, Wuhan 430071, China. 2. Wuhan University
School of Basic Medical Sciences, Animal Biosafety Level IIT Laboratory at Center for Animal Experiment, Wuhan 430071)

[ Abstract]  Objective To develop a rapid, high-sensitivity, and high-specificity assay based on TaqMan real-
time fluorescent quantitative PCR ( TaqMan real-time FQ-PCR) targeting the gag gene of simian-human immunodeficiency
virus (SHIV) for quantitative measurement of simian immunodeficiency virus (SIV) and SHIV in plasma, peripheral blood
mononuclear cells, and lymph nodes from rhesus macaques. Methods A 109-bp fragment of the SHIV g, 5, gag gene was
amplified using reverse-transcription PCR and cloned into the pGEM® -T vector to construct the pGEM® -T-SHIV gag
plasmid, which was used as a standard for the assay. Results TaqMan real-time FQ-PCR efficiently detected 10> - 10’
copies/ L SIV/SHIV gag mRNA with a correlation coefficient (R*) of 0.998 and slope of —3.304. The coefficient of
variability was 0. 6% - 1. 1%. Conclusions This rapid assay exhibited both high sensitivity and high specificity. Thus,
this method is suitable for studies involving SIV/SHIV infection macaque models.

[ Keywords] simian immunodeficiency virus ( SIV) ; simian-human immunodeficiency virus ( SHIV) ; TagMan real-

time FQ-PCR; sensitivity
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PR (acquired immune deficiency syndrome,
AIDS) B2 Bk = RAGY 2 —, A KRBk 7E 48R
TR &2 JE X A2 1 A i (gt B s B8 7™ EE .
AL (World Health Organization, WHO) 2020 4F
St EdE s, 2ERE A 3800 7 NG T 3L
J% 7% (human immunodeficiency virus, HIV) , 2019 4F
g 170 J7 9% B, AIDS T B A FE TS A KR I8 69
T FEARZ HIV MRS sh il b 4k AR
Ky tE AR e STV BRI RS R N &
AL 5 ARG HIV AR Rk, STV Jkge
AN R KSR 12 W T HIV/AIDS A4
58,310 WHO FrffE#E . Bt HIV/AIDS (38 % 5%
TRYT ) R SR HIV B3 G SR, b T g
ST FVIE T 10 S A B fF 5T N BUKE SIV 1)
WG S RE DR R S HIV (300 5% SEEESRE Y T8 A 3
TSIV BHE &4 HIV 7% SEBFIY SIV-HIV 442895
B, B0 SHIVY | SHIV JER Y 32 22 ] F Bt sk 5 S0
BRI 2GR AT ST ), AR Ok 2 1 A 5
NG SHIV 8% e b 45 8 ] F Bt HIV B 245 19 F
FEL08 R ISR Y A A P SIV/SHIV 2 1 728 £k 2
TR R & SR R F B AR R IR, Sy
— PR BRI R S ) S8 5 VA W STV SHIV
B, BT SIV/SHIV B rh &8 H
PRSP gag BE AR B brfe I x5 5, A 58 F1 H
TaqMan 47 AR #5774 SIV/SHIV 55 7 4% R
(14 S B 5 i

1 #erE

L1 s
L1 S5

T M A A 17 H MR 6~ 8 kg, 5
%, 0T E R Be B W B ) W 5 B [ SCXK
(1H)K2017-0003 |, JoTA T AR AE R K7 5h ) 5L
oY) e A = RS A AT [ SYXK(5)2019-
0013, X LLZ) 2 i I [ PR S 90 3 ) 47 BET-Ak AN
INEPM I RLE AT 9 B, R R T 4
R 7 BB 2z e sh ¥ %8 3 5 00 25 D 2 b vk
(2015024) . A3 i sh ) 2H SVREAR S RAE T iR DUR
PSR L S AR e SRR
1.1.2 Btk

RS SHIV g 3,3, ( 3% [E Aaron Diamond 3%
W50 Cecilia Cheng-Mayer 18- B4 ) ; SHIVKU-
1.SIVmac239 , SIVmac251 ,HCV JFH-1( i 3¢ [E NIH

LAEAGHEFEIN H AR L) ; pCMV ayw HBV (H MK
RS - B ) ; EBV (B9S -8 FF k) L HSV-1
17syn+ LA S HSV-2 G Rk (B B s DUR 7%
WFFE T B 1l 2 ) |

L2 EERFSME

TIANprep Mini Plasmid Kit 4 F 4t 50 K AR £ {b
ﬂﬁﬁﬁﬁ/z_\\ﬁj;E.Z.N.Am Gel Extraction Kit M H &
Omega Bio-Tek 2y A ; pGEM® -T and pGEM® -T
Easy Vector Systems 4 H 3¢ PROMEGA 2\ d];
JM109 ) [ 3€ [# BioVector NTCC /A ]; Taq DNA
W H TaKaRa 2% #l; Ficoll-
PaqueTMPREMIUM 14 H 3¢ [E GE Healthcare /3 ] ;
Tri Reagent-LS 1§ [ 3% [F MRC /A 7] ; AllPrep DNA/
RNA/miRNA Universal kit (50) I B 3& & Qiagen 2
ﬁ]; M-MLV RT 5X Buffer, M-MLV Reverse
Transcriptase, Random Hexame primer, Ribolock
RNase inhibitor 14 [ 3 & Thermo 2\ H]; REGULAR
AGAROSEG-10 1 H 74 ¥ 2 Biowest 2 A}, Real-
Time PCR Bio-Rad MylQ™ 2 HI PCR Bio-Rad
MyCycler™ thermal cycler 4 [ 3& [ Bio-Rad 72 7l ;
NANODROP 2000 spectrophotometer 1 H 3£ [&
Thermo 2],

FIFRE BB G 8 71 gag FEAYT1Y)
A = 2 % Sk (Forward primer gag: 5 -
TGGAGAACAAAGAAGGATGTCAAA-3
primer gag: 5’ -CACCAGATGACGCAGACAGTATTA
T-3’ ; Gag-Probe; FAM-5’ -TTGGCACTAATGGAGCT
AAGACCGAAAGTATT-3" -BHQ1 ) Hy &% K — #F i
A RHEAT PR RS
1.3 RBHE
1.3.1  RNA f4&HUFT cDNA B35

F2 B8 RNA #2005 Tri Reagent-LS #4E A2 TR
TR PRI SHIV g, S TE 9 RNA, JITA 20 L
JE RNA il (¥ 7K 75 i, 56°C B 15 min, 2K J5
NanoDrop 2000 ¥l RNA B #&E, #5445 21 RNA
PEAT 30 A5 3] cDNA , 39 % 5% ] S R B 20
pL, 23 % fn A 4 pL M-MLV RT 5X Buffer, I uL
dNTPs (5 pmol/L), 1 pL Random Hexame primer
(5 pmol/L ), 0.5 pL RiboLock RNase inhibitor
(1U), 0.5 pL M-MLV Reverse Transcriptase
(10 U),10 pL RNA(1 pg) BEHL, FIARAKBUT Rnase
free water #b /2 1| 20 wL, 336 %% 5% 19 2 B #R P R
37°C ,60 min;95°C ,5 min,

Polymerase

Reverse
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1.3.2 SHIV gag ORI bRIE S AR

P 1.3, 1 A I EE cDNA SRR, i ] gag
519y, E il E PCR #4793, ¥ 115 2000 7= itk
7 DNA BEI R ¥k Z J5 JH E.Z.N.A™ Gel Extraction
Kit #F 17 46 £k F 1ol i, 2R J5 I pGEM ® -T and
pGEM® T Easy Vector Systems #FE47 A Bt % 43 Fl J5it
Wit gy IR 11 BE 0 58 11 60 B0 v R TRV i A 2
THANEHERMN LB IR 78 37°C HlR I
P AL 180 r/min 5 FRA K, R IEFRIG BB
¥ 1 TIANprep Mini Plasmid Kit $2BUfi ki DNA | 28
Je DU P 27

B 3 55 7 IE A A% JBRE DNA ] NanoDrop 2000
D W B SR 5 FH =0T ) DNA BRIk B . DNA
FEMUH FE (copies/ L) = [ BRI FE (ng/ L) x 107 x
6.02x107]/[ 660 g/mol xBFIEXTECH 7,
1.3.3  TaqMan A 2% it PCR SN AR 7 A
ST AR

LI pGEM® -T-SHIV gag FORIAE A B AEAR , 7]
A5 Endl/E6E7 4 /s DNA SR FA¥EXT B JC RNA fiff
K Mas X IE I X PCR SN A 2 op 4% Fl g 2y
(Taq B, 51 ARG MR B ) LK B A% 1 v 1 AH DG
FAF GRACHREE  TE B 47T — R Ab 52 5
I ARG TN 45 SR 1Y) £5 A ¢ R AL (CT A, prifE i 2k
) R® 45, e 29 20 % ) e A A D %
1304 A A8 8 43 B B bt il 45 1 222 il

B 107~ 10" copies/ L ¥ JE 1Y) pGEM® -T-SHIV
gag FORIARUESHE N TagMan SZH}5¢ Y6 52 &8 PCR 1)
PRUERE SO HEAT 1, T MR EE A8 3 P47, [

End1/E6E7 4ii/fd DNA B X IR, JC RNA g9 /K =5
FIXT R e B PCR XA shs il th & rkbri 2
1.3.5 TagqMan SEHF 90 E 7t PCR Rl 7 ik H &
PEI BT

PEFE R* £E 0.997 ~ 1. 000 2 [A] A pGEM® -T-
SHIV gag FURIARAE it BEAEAAE Ry o AR Al , 4>
WEEAR 5 A PATRIAEAS Sl b T Ce(E AR 7 &
B CV PR ik
1.3.6 TagMan LI 9250 5 PCR Al J7 4% 5+
PEI BT

B 7RI SHIV G605, » SHIVKU-1, SIVmac239,
SIVmac251 1 ¢cDNA #b, i [A]ip £ 7 HCV, EBV,
HBV ,HSV-1 UL} HSV-2 ) DNA, A J5AX W5 200 g
DNA S AH:XT IR JC RNA K AR R 2s TG
1.3.7 TagMan 55 I %56 5 & PCR A6 I J7 2 1)
N H

AHIFFE A B Bl ) 41 BURE AR L STV B
SHIV YL A {E FE A B9 15 ( plasma ) | &1 I HAZ%
41 ( peripheral blood mononuclear, PBMC) bk [ 4%
(lymph node) "™ iy 3 AR Dk 4 1l 28 5 EDTA
PUEEAL L) T AT, PBMC Ry M i ik 42 1 2853 Ficoll-
Paque TMPREMIUM A3 7325 fir 5. bk EL 45 2H 2UA
AR SR BT , B AR O T A5, SIV B
(n=3) 7 Z B LN, SHIV J& Y HE (n = 7) Plasma .
PBMC M & LN &8 LN 7 & B LN FZ5 % LN,
{@HEME (n=7) Plasma .PBMC i F LN 8B4 LN,
% & M6 LN F45 07 LN, i 1] AllPrep DNA/RNA/
miRNA Universal kit( 22 Qiagen ) $£HUFR A< ) DNA

Probe gag (1229-1260)

3= TTATGAAAGCCAGAATCGAGGTAATCACGGTT -5°

SHIV gag----—- (1201) TGTTGGAGAACAAAGAAGGATGTCAAAAAATACTTTCGGTCTTAGCTCCATTAGTGCCAA

pGEMT-SHIV gag--———
——

5-TGGAGAACAAAGAAGGATGTCAAA -3°

Primer gag
(1204-1227)

TGGAGAACAAAGAAGGATGTCAAAAAATACTTTCGGTCTTAGCTCCATTAGTGCCAA

CAGGCTCAGAAAATTTAAAAAGCCTTTATAATACTGTCTGCGTCATCTGGTGCATTCACG (1320) -----SHIV gag

CAGGCTCAGAAAATTTAAAAAGCCTTTATAATACTGTCTGCGTCATCTGGTG

——-pGEMT-SHIV gag
—

3" TATTATGACAGACGCAGTAGACCAC -5°

T P T BISE 0  5  ANERET 5 B8 BB

Primer gag
(1288-1312)

1 ELHFOR pGEM® -T-SHIV gag ¥ %5 45 5

Note. The part of primers and probe combined with targeted fragment was indicated.

Figure 1 Identification results of recombinant plasmid pGEM® -T-SHIV gag sequencing
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I RNA, RNA #% 18 1.3. 1 B9#AE L B 375 cDNA,
# cDNA F1 DNA #2218 1. 3.3 th{i Al i 05 3 k47
R, 1) Bt 38 AR I I 200 A A BH P %o R G
RNA Jig7K =5 FAXTHR

2 &R
2.1 FRRfREROEE

EiE PCR 714 SHIV ¢DNA ) H Bt K/l 109
by, 5 [ B 2 R b i TR AR o A, 2 AN B
FR 8 Y BH P 2 S TR AR 2200 7 25 2 5 GeneBank
(AY033146.2) Fid 5t SHIV gag H EBF 5] — 5
(K1),
2.2 TagMan EREEEE PCR K RHIE L

RINSEH T il 1t Bio-Rad M4 & 48 /3 HF PCR
LSS, 15 IR AR R NI 2R L3 1, de i s o AR T
$4:95°C ,10 min;95%C ,15 s,60°C ,1 min,55 ME.,
2.3 RYERESIERZE

¥ pGEM® -T-SHIV gag FURIFRAE S HEFT 10 £5
5 L BE, LA 107 ~ 10" copies/ L # B JE 4 A PCR
Y1 AR, WL 2 BT, SHIV gag TR AR HE & 7E
107~ 10% copies/ L ¥ B [A] R ofE Ml 42 o i 2o PR G &R
REF, R*=0.998, slope=-3.304, [Hit, FATIZ
AN R 505 7E A 10 copies/ L

2.4 TagMan EREXEE PCR MG EESH
T

PLR® 7E.0.997~1. 000 1) 107 ~ 10* copies/ pL 1)
JORARAE S AR A I E 5 R SR IE TR CeE Y
YA bRz s IES RE(KR2), SREY,
RN Ty B A AT E A
2.5 TaqMan LB EE PCR &5 52
T

T T R R v, AT T 2 A
SHIV F1 SIV #k A K H BT, WA 3 R %
% AR Y B SHIV g, « SHIVKU-1, SIVmac239
SIVmac251 Y ¢DNA, 1fij X§ H & 9% # ( HCVJFH-1,
EBV _HBV .HSV-1 17syn+£1 HSV-2 G) Jo¥ HE4EH
NIFACE BEAHE DNA FIPEXTREFITE RNA FgrY K 25
PG B4 R B
2.6 TaqMan 3
7 3

TagMan SZRF5E G E B PCR AS I 4t B A ARG e
SIV/SHIV #%f¢) Plasma ,PBMC LN, 458 L3 3, 45
R 7R, TagMan S22 5 PCR A2l SIV/SHIV
JECYL AL A KT RE RS I 3 SIV/SHIV ) RNA I HT
BF DNA 5 6 00 SR F AR B, T A A A ) & 2R
HB A I

=
N

StEE PCR #i 7 i& B0 IR R

1 TaqMan SRS E B PCR IRV IR
Table 1 Reaction systems of TagMan real-time FQ-PCR

g TaqMan S 245 5 PCR i@ PCR
Variable TagMan real-time FQ-PCR Conventional PCR
Buffer for Taq DNA polymerase( Mg2* 10x) 5.0 pL 2.0 pL
dNTPs( 10 mmol/L) 1.0 pnL 1.0 pL
Taq DNA polymerase(5 U/pl) 0.5 pL 0.2 pl
Primers( 10 pmol/L) 3.0 pl 1.0 pL
Probe( 10 pmol/L) 1.0 pL —
Template( DNA) 10 L 2.0 pL
Nuclease-free H,0 27.5 ul 13 L
Total volume 50 pL 20 pL
F 2 TagqMan B2 0E & PCR BYE AL S04
Table 2 Repeatability evaluation of TagMan real-time FQ-PCR
s A — e 7R EL Z H
ooy 1 G2 3w es  (GTRL O WRE S EOH
107 18. 64 18.22 18.73 18. 66 18. 82 18.61 0.19 1.0
10 21. 67 21. 64 21.65 21.67 22.04 21.73 0.14 0.6
10° 24.74 24.97 25.20 25.20 25.38 25.10 0.20 0.8
104 28.78 28.74 28.95 28.01 28.97 28. 69 0.32 1.1
10° 32.40 32.54 32.43 32.67 32.03 32.41 0.20 0.6
102 35.44 35.69 35.30 35.80 35.20 35.52 0.22 0.63
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A 107 108 105 10° 10° 162 NIC ceoniontil)

Q0L
SO00 — ——
- | —

8000 - -
7000 - —
6000 / - :
5000 =11

HIATHEIE A

Relative fluorescence units

4000 — ot —- A L 1 | [ A S~
3000 A, '

2000
1000

10 15 20 25 3 35 40 45 s0 55

TREREL (Ctffd
Cycles

PN
Lot . Threshold

B 35 -
] °
30
=3 ] *
=
€% 2] o
£3 -
=S ]
i‘ H 20 ] ¥
HE 0
] °
Y U ——
0 2 4 6 .
ATAEE VLAY R

Log starting quantity, copy number

A FORARE SR G 2R B oK 107 - 10% copies/ L 10 55 LR BERNY pGEM® -T-SHIV gag FURLARIE & AR il 5 ; b vf il
eI RN Y =-3. 304x+41. 556 ,R> = 0. 998, slope=—3. 304,
B2 pGEM® -T-SHIV gag BTk ARHE AR HEM L S 1 ik

Note. A, Fluorescence quantitative amplification plot of 10-fold serial dilutions standard plasmids. B, Standard curve obtained with

10-fold serial dilutions of the pGEM® -T-SHIV gag plasmids from 107 —102 copies/uL, the quantitative equation was Y =-3. 304x+

41.556,R*=0.998, slop=-3.304.

Figure 2 TaqMan real-time FQ-PCR quantitative fluorescence

amplification plot and standard curve of pPGEM® -T-SHIV gag

%3 TagMan LA HO0E & PCR RREEA (Y 45
Table 3 Results of samples from monkeys detected by
TagMan real-time FQ-PCR

SIV/SHIV J&efp

SHIV/SIV infected (AR

A She AR
AR REARZHRY Healthy rhesus

Sample Sample rhesus monkey
origin type GRS PR BT PR
Negative Positive Negative  Positive
RNA 0 7 7 0
PBMC
DNA 0 7 7 0
RNA 0 31 28 0
LN
DNA 0 31 28 0
Plasma RNA 0 7 7 0
3 itig

SIV BYLRAJE H 5T HIV/AIDS B e fEsh
PRI ol T ARG R HIV Y A KAk B
YR o N BUREE T il HIV RN SIV k& B R
5 HRR Ol SHIV G R, SHIV REAT Rl B e
E g7z T HIV/AIDS ) #F 58 T/, i F
SHIV 3815 3 R A 5 T HIV A9 39 55 5% il 5L 4
G, SHIV B4 i E N R K 2 s A 7Y o0 PE A BT
HIV 25 R i 8 T B SHIV Y5,
T B ZEE 7 B S il s B R R, BT
A #8539 8 LLFTG 5 ( provirus ) DNA 5 RNA 73 FIF
SRR A B i T A SHIV B ¥R 3
FSF-5 30, 1L 2% 90 75 38 PR AR B 2k B B0 T, AT
R RE DNA 25 i 0 AR S ML RS 590 B & e
YA,

1200 +4 4 e
1000
800 1 SHIVKU-1——s#4— SIVimac23
600 A A—S1Vma¢251
| SH|Vsrisappa —al/” /|
400 t H—
f.-’
200 4 Y SR
/4 e Threshold
10 15 20 25 30 35 40 45 50 55

fiERE (CffD)
Cycles

7 SHIV F1 SIV A 45 54978 HCV JFH-1,EBV  HBV  HSV-1
17syn+L4 S HSV-2 G Strain DL K A5 E W40, JC RNA /K
P ISR B

3 TaqMan SER 2 & PCR Kzl 77 e Rr S 43 B
Note. To analyze the specificity of TagMan real-time FQ-PCR for
detecting SHIV or SIV gagmRNA. Except for the strains of SHIV and
SIV, the method could not amplify ¢cDNA or DNA of other viruses.

Figure 3 Specific amplification tests of TaqMan
real-time FQ-PCR

TEAHF 78 W F A1 & B TaqMan 52 B 5% 6 2 &
PCR Ef% £ Mty SHIV/SIV, T %F 2 & JL Fh s 75
(HCV JFH-1 .EBV HBV HSV-1 17syn+Hl HSV-2 G)
4" 15 25 JL R S B E (IR 3) 3 B 2 5 ik A U
SHIV/SIV BA mfe sk, ok, A T REME s m A il
W EE, IATEATE T pGEM® -T-SHIV gag Bk AR 1E
i, 20 &5 R B R, Y R bR ofE R OTE
0.997—-1. 000 = [8] , 156 BHIZ bR 15 i 0T 22 il 18 B v il
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RAMEXCR R, HFE 2 T R & e BERS B
IbRAE 2t 5 YRS J A SE e 9 AR 201 CT A
(78 S R BTE 0. 6% ~ 1. 1% 22 18], Ui 1% )7 i B A
BWirmnl EmEE M, N TR R R
PEFN A, FATTEE HIZ 7 A0 T SHIV Al STV
JE TR AR A 2, A/ A I PR 20 A A R ik L 2
i EF RNA UL A TG 2 DNA FUKSE, A 4 frs,
JIiAS SIV 5% SHIV J8GL A b A 11 45 S8 BH M, 1
{e FRAEREAS 0 25 S 35 S BA M, UL I 7 T RE W
PRI SHIV/SIV G [ 4140 B9 7 RNA
DL RHITEEE DNA

LG R | PCR il Jr 32 02 A1 2¢ 6 e
RS R DNA 254 2 J5 Kk 9 E S, A%
PENAF S AT A, W ASHE 58 R 9 TaqMan
TRET L9658 e PCR A A S A Rk, i T4
T ARSI PCR A A9 P AL 55 1
WOt PCR B &', BARE A 5B H
TaqMan FRET A 7 246 D040 3 296 720, (B AR BF 5
o g (ARG 0 i R R R O (AT P A T SHIV
H1SIV AN [G] 3R RR 14990 BEAZ TR , 78 o S M S 56 vh
[FI A T Z2 0 RNA %5 8; 1 DNA S 8 A% 2 , HAE
SRR PE A oI T 2 AR AL SRR AR (L3R,
PBMC US4 ) rh i 8 RNA FIHTHGEE DNA

AWFFHI AT TagMan SZAF 56 E B PCR ASI
Hery REE M 107 copies/wL(Fl 2) o UnREEA )G
FElT 107 copies/ L, 75 B 2 Kkt G w12, 5
st 7 2 25 3t ARG I 0 4 1 O B AR R I AR Ak, AR
RS TE B T REAF R R 2 W R /A SIV/
SHIV &G A, iR GEE A SIV/SHIV 1) RNA FTHT
JETE DNA (7K, B, %0k B RS U
B S, 3& T SIV/SHIV R 8 M 455 780 1) 3l 4y
W% .
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Survey analysis of an online laboratory animal science course in a
veterinary medicine training program

WU Weixin, LIU Huicong, QU Shenghua, ZHANG Bing "
(College of Veterinary Medicine, China Agricultural University, Beijing 100193, China)

[ Abstract]  Objective To investigate the effects of online teaching in a laboratory animal science course and
provide guidance for future teaching activities. Methods A questionnaire survey was conducted among students at a
College of Veterinary Medicine in Beijing, China, who had completed an online laboratory animal science course. Results

The online laboratory animal science course met the basic teaching objective established by the College of Veterinary
Medicine. However, online teaching alone lacks a practical component; a combined approach using both online and on-site
teaching method can provide more robust result. Conclusions These result provide some guidance for the future
development of laboratory animal science courses. However, further efforts are needed to more comprehensively establish the
teaching model of the course, explore additional teaching method , and improve the quality of instruction.

[ Keywords] veterinary medicine; laboratory animal science; online teaching
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Establishment and application of animal models of venous bridge disease
after coronary artery bypass grafting

YANG Rencong', YANG Fenghua®, LI Xiaohui', LI Xiangnian', LI Wenhua', LIAO Shengjie', ZHANG Xiaoshen'*
(1. Department of Cardiovascular Surgery, the First Affiliated Hospital of Jinan University, Guangzhou 510630, China.
2. Guangdong Provincial Key Laboratory for Laboratory Animals, Guangdong Laboratory
Animals Monitoring Institute, Guangzhou 510633)

[ Abstract]  Cardiovascular diseases constitute the largest burden to health worldwide. Ischemic heart disease
seriously harms the physical and mental health of sufferers and its morbidity and mortality continue to increase. Coronary
artery bypass grafting is a treatment for ischemic heart disease that can effectively rebuild the blood flow of the heart, but it
has the problem of an insufficient long-term patency rate for venous grafts. Stable animal models can provide tools to
investigate venous bypass graft diseases. This article summarizes the establishment and application of animal models of
venous bypass graft disease to stimulate new ideas for research.

[ Keywords] CABG; vein graft; restenosis; animal models; gene therapy
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Progress in understanding intrauterine infection in animal models

HUANG Qingmei, BAT Faming, ZHU Yunlei, WEI Bingmei, CHEN Yujun"
(the Second Affiliated Hospital of Guangxi Medical University, Nanning 530007, China)

[ Abstract] Intrauterine infection can be caused by a variety of pathogens invading into the uterine cavity during
pregnancy and can cause abnormal pregnancy, neonatal diseases and other adverse outcomes for mothers and infants.
However, its pathogenesis is not yet clear, the effects of treatments are poor, and the prognosis is not good. Therefore,
establishment of a stable and reliable animal model of intrauterine infection will facilitate further research into its
pathogenesis, mechanisms of drug action, and prevention, which is of great significance for reducing adverse outcomes of
mothers and infants and to improve the prognosis. At present, the animal models of intrauterine infection established in
China and elsewhere mainly include Escherichia coli or lipopolysaccharide-induced intrauterine infection, Ureaplasma
urealyticum intrauterine infection, Candida intrauterine infection, and cytomegalovirus intrauterine infection. This article
mainly reviews the selection of experimental animals, the experimental design of different modeling method and their
advantages and disadvantages.

[ Keywords] Intrauterine infection; animal models; research progress
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Advances in ferroptosis in respiratory diseases

YANG Xia, NING Zong”
( Department of Emergency, the First Affiliated Hospital of Guangxi Medical University, Nangning 530021, China)
[ Abstract] Ferroptosis is a recently discovered type of programmed cell death and accumulating evidence suggests
that it plays an important role in respiratory diseases through a variety of mechanisms, such as iron-dependent lipid
peroxidation and reactive oxygen species ( ROS) production; its role in the occurrence and development of respiratory
diseases cannot be ignored. This review summarizes current knowledge of the role and mechanism of ferroptosis in the

development and progression of respiratory diseases, and provides a theoretical basis for further research.
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85 H (heat shock protein 1) %5 ; fE#EERFE T AYFE A
A p53 FE[R  VDACs FE[R, BIV AL R AR #5 % BH 25 7
i ( voltage-dependent anion channel) , ACSL4 JE A,
R A B L B A 5 WU 4 ( Acyl-CoA synthetase
4) \NCOA4 JE [, RIA% 52 PR S I 1 4 (nuclear
receptor coactivator 4) % s E%%Eﬂ%ﬁ ':F‘ kﬁig
AIFE

2 HRETHIERNLE

BREET-HIFE FABL] E AT R B, 5 e AS TR
F i FOoRT A ST UE A 4 s R A EE L | A AR
SRR SYIET R KR RS RERE DI,
2.1 $RiEFEEL

FHOCHISE B, R AR 3 AL R AT T 1 vt 31
W MENHUAL TR R — SRR
MR =Mk s T e XA E THUEN S 540
sty AUARR RIS 3, 1E I B0 1 B T4
B RN RS T (Fe) B 8L N =M E 1
(Fe™) ke 54 AMNE R VB E & Yo is
2PN, Ak TR i e 1 8 AR 7S O AR 1 3 A
HFEIRA Fe™ | T 5 A7 B ot N 2k 2R 1 b sl
B PR 8k F5 2 R A R, S 5 LR N R FE 2R,
PERFIARAS . YA N RS AT A, 400 A P 2
fAFIk />, i i Fe™ WUI3E a3 25 i 4k 2% [ 1 B Haber-
Weiss I fi# b ROS A= 1, 51 & i i 1 ROS R4,
M PRI & A J3 kA 5 i il 45 2k
Bl = 5K BBl S R R 9 4k B = T B4R AL I
SHYIET- R 45 5 K A A iy LA sk i
FAIFR A 2 Gk i =, AT 51 AR A R 4T 31 22k £
fof , FEESET- M LA
2.2 ERRERE

SR O R 45 R A R I LR b T i
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AALIRES B AR ST AL R R, itk
I RGIET- 0 BRI Z — &5 Bt ROS B 5
HEARRST S e, R TR b i 2 O it R g R
( polyunsaturated fatty acids, PUFAs) 75 B4 5 3 B e
AR TR B AR BT ROS S HILAA s B8k
Ffir it 2, I i 25 Fe2” AT LAVE R MLAAA 2L
AR | 2 AR B S, S B R DNA 45
st Ik, o SR A I e AR I AT R T IR
( NADPH) {81 i g o 1k 48 Ak M 43 e H K (GSH) #E
U T ROS TEERFE T R A4 Kk et B h [ A 2
SCHEBMEMT 9T & BUAE N & B i R R s
T3], Ferrostain-1 i By T4 S PR 3 il I B ROS
(10 SR B T4 S Mk BT R BE T A B 45
KGR LML 2 bel MHIFIPTEER A Sk T30E
J ”‘ﬁjiﬁéﬂiﬂ@ﬁﬁﬂﬂﬁﬁkﬁa% SR, RYE T2

P 45145 (acute kidney injury , AKD) f 3 F2, 77 PA
%ﬁ%tﬁﬂ?ﬁﬂ%ﬂ Ferrostain-1 5515 , 40 A ROS 7K
5 TR, R AR5 1 B e &5 SR s 1

BRACT- T LA SRR AKT IHERR S AKT (9377 #2
BB AR 507, R A0S &R R
32 K ( glutamate/ cystine antiporter) , Bl system Xc—
RSyt A iR B A 5 AR
A Xe — Z 48 W0l 570, #0206 Ik BE ( Sulfalsalazine
SAS)Kflﬂb‘l?fﬂﬂ?ﬂﬂj'ﬁ/ﬁﬁﬁ/ﬁfﬁﬁﬁﬁrﬁli‘ifiéﬁi 1]

2R B R A Y GSH 1A 1, DT 2 B0k
%EE@&E,LE@%%% PIE ST E AR — B, A
AR rp | SIS A SR I T2 5 K1 p53 T
FRU VR D A 28 0 20 R AR 1 R B T 7 o A8 R %
A PEREPEAE T, S5 R R Ul A I Xe-REERYRIX
p53 AT LU EIMHI BRIE T AR A

3 HRIETHIERE

BRAET 2 R A N 0 T S I
RSP 2R e BT, B R BRBRSE T 0T DAL Z i A &
Wi SR BRI 1,

R BRIETE T B0 328

Table 1 Classification of inducer and inhibitor of ferroptosis

UIES YIS

Classification Mechanisms

&5 T K25

Representative molecules and drugs

L4l XC™ R4
Inhibition of syctem XC~

2. il GPX4

BRIET 535 Inhibition of GPX4

Ferroptosis inducer
3. W&
Mevalonate pathway

4. GSH #Euk7)

Glutathione’ s inhibitor

5. &% ROS /K-l B 4 5]

Lipid peroxidants induced by increasing ROS level

L. W Bk e TR T3] 0, JE L ROS
Inhibition of iron ion donating
electrons to O, to form ROS

Jig Bt ROS #1151
Lipid ROS inhibitors
BRBE T 741

Ferroptosis inhibitor

3. 4l GSH X GPX4 [t KW kst T
Inhibition of GSH or GPx4
degradation to block iron death

4. WA N R T R BT ROS SR BHIT kAt T

Iron death was blocked by reducing intracellular iron and

inhibiting lipid ROS

BT B H A B2 PR g 2t |
R L ) i FT%%%HE}E”ZJ 05312 AR 2‘”*‘“

21]
s

Erastin and its analogues'®) | Sulfasslazine!

Sorafenib! 22! | p53[23] and Glutamate!2*! et al

Erastin \RSL3 FIZREMI UL A4 1>
MLl62‘altrelaminer261 &
Erastin, RSL3 and functional related compounds
ML162 and altretamine 2! et al
FINS6'27) M7 228 26
FIN56/27) | Statins(?®) et al
y-GCSI M 4
v-GCSI M et al
T E MHAT Y BERE BN ) 4

Artemisinin and its derivatives, Piperlongumine

BREEA R, AT AR Lk (DFO ) 45 30

Iron chelating agent such as DFO'! et al

[25]

[29] et al

PRI A E 2 R AR

Jiki 25 2 18 B 2 A 20 IR R A S0 10+ 27 4

Antioxidants such as Vitamin E, Baicaleim3'! |

[10, 27]

Insulin sensitizers such as Rosiglitazone and pioglitazone ,et al

FREBEIERE ) Rk ) 4

Cycloheximide[®? | Extraction from brown ricel®}

,et al

AR g1

Heat shock protein p—134
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4 HETHEMRRSERFPHIER

FOBT I s RAC L IR B A 4
RGPIETR R A RS R DI G, TR Bt ROS
TG SRR 0 3 4 s BIL ) w5 40 B 27
PR PICT 0] BES 5 PR GEPNN 10 R A e e it
e, D, PR R T o B AT W] BE D P I 3R G e
T B4 1 PR BT I S AR O A PR A
4.1 HRRATE5X[EMN(Asthma)

ROS AN 22 53, A AL O
T Wi (4 K 22 5003 1 i A RAL I A e X 45 2R
Frossi 3 5T & ILAAALI 1 Th2 /595 )
O, $84 0 i R 5w b, 0 Mg S A D I PR
PR ROS 77 AR 35w THERRE N, LR
ROS ARt — W W 22 (R, 480 17 3815 2 i
WA UIARSE . 55— 5 T, U5 A BRAE T ) T4 5t
W Z—JEMR 5 ROS JE A5 HER, i vl g5 2 LAt £
MO T (DAMP) A 56, Shah 457 §F 78 % 31
TERRICT LU [ B T F4/80 Safie 9O it n
AL O AR, A TR TR e R B, 51k
—RINVRAERNL, IEAh, BRI T GV A A ad S Ak
Wy B AR DU M BR AR BT 77 R B RAE A T, AR AE
A DU R A rP G B 1) I B S AL e, R S5
(LOX) LS HHLIA 4 S8 AE F G SR, 7 ELide 2
BRICT- b2 261, EEE A LOX AT LA AL
PUFAs AL Ul Bt ad S8 A ), i ot e e Ak 4 15
R TERI IR BT A rh B, 4k w5 | 62 240 M 458 47, i HL
R E i BEREIE AT LUEE RS PUFAs BT R T, 51K
BT O I o AR S R IS ™ R Y ST P A
T LOX 5 I M T ARAE AT T 9B % )
F . ST R BRAE T 0] RE7E 7 i ) 29 HIL 1l
Hh e A
4.2 T 52 MM G (acute lung injury,
ALI)

YRR — Tl PR DL B P I 2R GE G HLAE , ALL Y
T PR R G 3B R AT PR AR AL AE , ™
Y B R B O 21k R A 28 S A (acute
respiratory distress syndrome , ARDS) . F=ZAE FHHL
DA i, L p 240 A0 il A i A5 PN B 400 i ) 9 T LA K
e W 200 AR A, DA 7 A R A9 9 R 4R, 51 R
AALSPURA R G R, BRSO T, 2R
o f 3 758 114 98 A o B 05 O A, 5 S ARE T XL
B RIIRIER Y BB R R
F/IN SR DK S5 1l R ) 5 3 Wil 2 ALL Sh )i
LRSI ALL 20N B 240 0 1 BREREAR A48 /)N

LR VA S IR S8 S AR Ak, il 4 20 RT DL B A £ Ak
4 GSH & i/ B R A KT W 3 AR A
AR, b g AR R BRI TS 2 5 8405 9 B0
KA ALL MG RTE YT B 8T i B AR
4.3 HIETSHHE

it g2 2 o DL A Rk b R 2 — M R A
KRR 5 4 A, WF9E & 5 15 5 40 B AH E i
FE A ROS ZKF- AR Bt S AL A s 4 7K O 5 55
w5 PR R DR A &, WHTATA 7% & 8k
FET-H B RN Z — 2 8 BT ROS TP A5 HEFY,
NADPH #8451 3k 481k M2 GSH #E 35 JiT L ROS
SEICT KA KRBV LA, T ik e 4l
JHLAE Ry — T AR A5 B 2 200 A i 968 A S 6 928 v
HEXHEBEMAEM, &M H IS Sy g4
( glutathioneperoxidase 4, GPX4 ) 0] DL 1+ B 1k 1 44
Ak B 4 B Bk A8 T AR 5 AL T 30K B 40 B A A7 AN 5k A
Py ES A, K, ROS AR i A 56 5L A Y
R DU AE R FE T VB AL A 58 b ot 22, A5G SC
HRARIE TG H BET 2  nT LA () A 13 400 i i Js 40 i
BB T | 00 A JRd 40 L ROS AR 58 2%, {5 2R AR
PURIATE, TSR DU 37 A i AS49 4
J RIS 25 ¥k A549/DDP 40 il A B 58 x4 4, 45 T
AN e B BT S B 2R A7 9, 45 3 % BRI 2 ]
DA ] 3 7 240 i 1 184 1, FLAE ML ) -5 5 i) 40
FRUBRFE T AH OE I PR 1 ik B VA G

5 #5iF

U (SR (v A i 7 3 A e N ]
AIBRRZS T A FE AR A VE o BRAE T A il 3
o AR FHAIL R H AT B BT, RIS R AR L
il S AR A 5 18 %, 55 1 3R O LI 511, S i
TR Y 7 R AR S AT AT 1]
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