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[{BZE] HE W ApoE ™ /NEUBFFT & F R PEHLHLY (PSO) Yk BEHIE J3 A0 G- B 04 1 T B2 43 F- L
il FiE 3 3 ApoE ™ /NRIEHLSF N ApoE ™ 2H (TCZ AL P ) | PSO GG & 2H | PSO & 77 4 AR HE A AT 24
B6 /NIRRT HE(WT 41) 45 THFVIKE . EELHAYT 8 A , T A LA \HE Y O B2 R AP A, qPCR
I ATP #:i Pro-Q Diamond Y, Z5R 15 WT ZHHILL, ApoE™ /N BLOMESE Y 5 IhBE SR . PSO 6T )R , BE
B AU /b | O RS A AE M ; ANP BNP  B-MHC ) mRNA #35 F i, PPARa F1 PGC—1a f§ mRNA ik Fif,
LY ATP 5 53800, Tnl AUBSRRILACESE N, £538  PSO ] Apok™ ™ /1N B 3h Ak BELRIE B 46 15 10 % 00 I 2540 A )y
fig, AT BEi@ L 47 PPARo/PCG— 1o/ NRF- 1 SH3 0 ATP MWL22 2R A B IR 1L  CE se 2 A B4 D AR B i
YEM,

[E82iR])  ZETFHMPEIRBUY ; ApoE ™ /INEL; ShIKRERE AL ; O IE AR 47

[hESES] 095-33 [ XEERIREE] A [ XEHS] 1005-4847(2019) 06-0683-09

Anti-atherosclerotic and cardioprotective effects of perilla seed extract
on ApoE™" mice

ZHENG Shuang'*, TAN Weijiang”, LI Xiang®, MA Junfeng’, REN Xuecong®, ZHENG Lingyun', WANG Lijing',
YANG Fenghua®* , HUANG Ren'*

(1.Guangdong Pharmaceutical University, School of Life Sciences and Biopharmaceuticals, the Vascular Biology
Institute, Guangzhou 510006, China. 2. Guangdong Laboratory Animals Monitoring Institute, Guangdong Key
Laboratory for Laboratory Animals, Guangzhou 510633)

Corresponding author; HUANG Ren. E-mail; 1649405216@ qq.com; YANG Fenghua. E-mail ; fenghua.yang@ gdlami.com

[ Abstract]  Objective To study the role and molecular mechanism of perilla seed oil extract (PSO) in reducing
arterial plaque formation and providing cardioprotection in ApoE™ mice. Methods Three-month-old ApoE ™" mice were

randomly divided into ApoE ™" (no drug treatment) , low-dose PSO, high-dose PSO and atorvastatin groups. B6 mice of the
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same age were used as controls (WT group) ; they were fed a regular diet. After 8 weeks of treatment, biochemical tests,
H&E staining, echocardiography, qPCR, ATP detection and Pro-Q Diamond staining were performed. Results Compared
with the WT group, ApoE™" mice showed abnormal cardiac structure and function. After PSO treatment, the plaque area
was reduced, and cardiac structure and function improved. mRNA expression of ANP, BNP and B-MHC was down-
regulated, mRNA expression of PPARa and PGC-la was up-regulated, and the intracellular content of ATP and the
phosphorylation level of Tnl were increased. Conclusions PSO inhibits arterial plaque formation and maintains normal
cardiac structure and function in ApoE™" mice. It may regulate the PPARa/PCG-1a/NRF-1 axis to increase ATP and
myofilament phosphorylation, improve energy metabolism, and exert cardioprotective action.

[ Keywords] perilla seed extract; ApoE™ mice; atherosclerosis; cardioprotection

Conflicts of Interest: The authors declare no conflict of interest.
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Figure 1 The PSO component analysis
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&2 PSORYEALRHE
Table 2 The physicochemical characteristics of PSO

S Ttems {H Value

T B4 Todine adsorption value ( g/100 g substance) 193

S AKAH Saponification value (mg KOH /g fat) 194
A% Unsaponifiable matter% 1.2
BR{E Acid value (mg KOH/g) 3.8
NEW Lipids% 44.7

M FIAS IR Saturated fatty acids

FAMEER Palmitic acid (C16:0) % 6.5 (19.754")

i IR AR Stearic acid (C18:0) %
AEFNEHITR Unsaturated fatty acids
1A Oleic acid (C18:1)%

2.0 (24.509%)

15.4 (25.786%)
JFIHAR Linoleic acid (C18:2) % 13.5 (27.758*)
- KR a-linolenic acid (C18:3) % 60. 1 (30.503%)

n-6/n-3 [ L9 n-6/n-3 ratio 0.22
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LVID; d ¥J % &/ (K 4A,B-E),EF (0.5 g/kg
PS0:68.08 + 1.63% vs 57.93 + 2.62% ,P < 0.01; 1.
0 g/kg PSO: 71.27 + 2.56% vs 57.93 + 2.62%,P <
0.001) 1 FS(0.5 g/kg PSO,37.09 + 1.23% vs 30.05
+ 1.65%,P < 0.001; 1.0 g/kg PSO,39.84 + 2.02%
vs 30.05 + 1.65% ,P < 0.001) ¥ 25 hn , 3K & 3
5 WT H42m K (K 4A,F,G) . BHoh, Ao H 5
PSO A& WHE bR —2, F/n PSO IRIT &R T
DR AR, A RCER
2.6 PSO XZHREAN ATP S EMERERIZHZMN

5 WT A0, ApoE™ 41 ATP & & i %
%, 5 ApoE™" 41 4H kv, PSO 4 ATP /K15 | 1K
LA I ATP SRR FER(KISA), 5 WT
ZHAH b, ApoE™ ™ ZH /)N L ANP, BNP #1 B-MHC 1)
mRNA Fik7K P3N, 5 ApoE™ " 414H kb, PSO 41
BNP F1 B-MHC A mRNA 23k i FRA%, O H %
WT,{H ANP JC i 2078, Ato 41 ANP,BNP Fil B-
MHC f) mRNA ik K V-t 8 E R (B SB-D) .,
PL_ESER R PSO W2 ApoE ™ DEEE, 5 WT

£33 IMIHEEBFEKFE(x +s,n =10)
Table 3 Serum lipid levels (x = s,n =10)

4151 S R #E TC Hh =g TG e % FE iR 4 11 HDL-C % g8 11 LDL-C
Groups (mmol/L) (mmol/L) (mmol/L) (mmol/L)
WT 4.02 £0.15 1.78 £ 0. 12 2.65 £ 0.10 0.57 £ 0.02
ApoE™~ 16.62 = 1.21* 1.71 + 0.17 6.36 = 0.82* 4.03 0.43™
ApoE™"+ 0.5 g/kg PSO 15.80 = 1.03 1.48 = 0.18 7.36 £ 0.49 2.72  0.56
ApoE™ "+ 1.0 g/kg PSO 16.45 = 0.72 2.27 £0.38 7.56 = 0.39 3.18 + 0.59
ApoE~"+ Ato 13.59 = 0. 85" 1.24 = 0. 14" 4.49 £ 0.82" 3.22 £ 0.21%

. ™P < 0.01, vs WT group;*P< 0.05, vs ApoE ™",
Note. **P < 0.01, vs WT group;*P < 0.05, vs ApoE™".
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Figure 3 Histological changes of the mouse

myocardial tissues( HE staining)
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Figure 4 Measurements of cardiac function of the mice
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[ Abstract] Objective To develop a murine model of age-related macular degeneration ( AMD) , using combined

chronic exposure to light and hydroquinone, and to characterize the pathological and ultrastructural changes, and retinal
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function, thus to provide a more suitable model for AMD pathogenesis and treatment research. Methods Twenty 4-month-
old C57BL/6 mice were randomly divided into a model group and a normal group, with 10 mice in each. The mice in the
model group were fed a diet containing 8 g/ (kg+bw) hydroquinone and received 12 h light exposure daily with an intensity
of 2500 Ix. Mice in the normal group were fed with the same diet without hydroquinone, and were exposed to conventional
illumination. After 3.5 months, light and electron microscopy and electroretinograms (ERGs) were used to detect structural
and functional changes in the retina. Photoreceptor apoptosis was evaluated with TdT-mediated dUTP nick-end labeling
(TUNEL) staining, and vascular endothelial growth factor ( VEGF) and cluster of differentiation 31 ( CD31) expression
and distribution were detected by immunofluorescence. Results ERGs showed that retinal function of the mice in the
model group was lower than that of mice in the normal group. Light microscopy showed atrophic changes in the retinal
pigment epithelium (RPE) layer in the model group, and a reduced number of photoreceptor cells ( 164. 67+£34. 37 versus
243.33+15.23 in the normal group). There were significantly fewer photoreceptor cells in the model group than in the
normal group (1=-9.77, P<0.05). Transmission electron microscopy showed that the photoreceptor outer segments of the
mice in the model group were loose, deformed and partially fragmented. In addition, the RPE-cell microvilli were
shortened; the Bruch’ s membrane became irregularly thickened; and endothelial cells from the choroidal capillary
basement membrane penetrated into the Bruch’ s membrane. Apoptosis was rarely found in the normal group. TUNEL
staining showed that there were many positive cells in the RPE and photoreceptor layers in the model group. The apoptosis
rate was (43+2.73)% (P<0.01). Immunofluorescence showed marked VEGF-positive staining in the RPE layer in the
model group, whereas no specific staining was found in the normal group. Immunofluorescence of CD31 showed scattered
positive staining in the outer plexiform layer and ganglion cell layer in the normal group, whereas it could also be found in
the RPE layer in the model group, which indicated the development of neovascularization. Conclusions The retinas of
mice treated with combined hydroquinone and chronic light damage closely mimic the development and characteristics of
human AMD, this may provide a reliable animal model for further studies of AMD pathogenesis and management.

[ Keywords] age related macular degeneration; mouse model; light exposure; hydroquinone
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Table 1 Electroretinogram (ERG) test between the normal and model groups (x + s,n=10)
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Note.A, Normal group, the retina layers were arranged regularly, the cell morphology was uniform, and the retinal pigment

epithelium layers were continuous and orderly. B, Model group, the arrangement of retinal layers was looser, the number of

photoreceptor cells was less than which in normal group, the RPE layer showed atrophic changes, Bruch membrane was

interrupted, and vascular-like tissue grew into (white arrow). RGCs; Retinal ganglion cells. INL: Inner nuclear layer. ONL;

Outter nuclear layer. RPE ; Retinal pigment epithelium layer.

Figure 1 Pathological changes of the retinas in the normal and model groups( HE staining,x400)
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T A BIEWH A KREREH B 8178 Bruch [ JH IS5, C-F BERIZH | C 1&1A] DL IS5 A BHL AL TE
D-F FEFR bR AR EM B AL, RPE FUUBWY (3% ) , Bruch JEARKLIN , w] WL o7 | o He 40 i 4<
A(REFL)
2 /NP O R S H T S B I

Note. A, B. Normal group. A, Structure of the rod outer segment. B, Bruch membrane and its surrounding
structures.C-F. Model groups. C. The disc membrane structure was disorganized and deformed. D-F. the microvilli
at the top of the pigment epithelial cells were sparse and shorter, the deposits under RPE (arrow ), the Bruch
membrane was irregular, and the endothelial cells grew in ( black arrow).

Figure 2 Transmission electron micrographs of the mouse retinas

L AIER A, AR I TN ;B AT AL, W RS0 i 2 o] LR R T e, A T i R e e i
DAPI &2 e 40 fi1#% . RGCs - 40 W I 25715 40 T ; INL . N A% )2 ; ONL: SMZ 2 s RPE MU (0 3 1 B2 )22
B 3 TUNEL A IE F 25 F AR AR 21 400 ) B 20 At ] T 155

Note. A, Normal group, showing no apoptotic cells. B, Model group, showing a large amount of apoptotic cells

(red) in the photoreceptor layer of the retina. The cell nuclei were stained as blue by DAPI. ( RGCs: Retinal
ganglion cells; INL: Inner nuclear layer; ONL: Outter nuclear layer: RPE ; Retinal pigment epithelium layer)

Figure 3 Apoptosis in photoreceptor cells of the normal and model groups( TUNEL staining)
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2.5 MEE VEGF FKikfEmn 2.6 FMAE CD31 RikEFR

IEH AL A DL B B 1Y VEGF 283k, B 41 TEH AL 5 R DL BH A Y CD31 3R 3K, AR AL 41
PRRIRE (2% b R 2 R N AR )2 T LA Y VEGE A6 R b Rz J2 Al DA 19 CD31 FHPEYe (o, I
FEMEGu e, DL 4, K5,

T A IEW AL R L IAHG VECE Je; B ARAIZL IR (3 LR R NIRRT L VEGE BIPER @R 2T 6 () , B G558 DAPT &4
IR . RGCs : WL B 225 20 ; INL: AR ; ONL: AMZJZ s RPE R BE 0 28 1 )72

B4 GO URINIE R A MR VEGE A5
Note. A, Normal group, showing no VEGF-stained cells. B, Model group, showing VEGF-positive cells in both RPE layer and the inner nuclear
layer (white arrow) ,and all the cell nuclei were stained as blue by DAPI. RGCs: Retinal ganglion cells; INL: Inner nuclear layer; ONL: Outter
nuclear layer: RPE ; Retinal pigment epithelium layer.

Figure 4 VEGF expression in the retina tissues of normal and model groups(Immunofluorescence staining)

T ACIETR, R LI, CD31 o0 B ARALA LI ¢ b Rz 2l UL CD31 Pk (AR 4T (A () , IR (15 50 DAPT & B i 2 A
RGCs : U190 b 255 40 3 INLL: % J2% s ONL: SM%JZ s RPE - I3 1 J2 )=

Bl 5 s eI e i A SR CD31 A L
Note. A, Normal group, showing no significant CD31-stained cells. B, Model group, showing numerous CD31-positive cells in the retinal pigment
epithelium (white Arrows) ,and all the cell nuclei were stained as blue by DAPL. RGCS: Retinal ganglion cells; INL: Inner nuclear layer; ONL:
Outter nuclear layer: RPE; Retinal pigment epithelium layer.

Figure 5 CD31 expression in the retinas of the normal and model groups(Immunofluorescence staining)
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Urine metabolomics in the rat model of damp-heat diarrhea
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[ Abstract]  Objective The ultra-performance liquid chromatography coupled to quadrupole time-of-flight mass/
mass spectrometry ( UPLC-Q/TOF-MS/MS) urine metabolomics method was used to screen for potential metabolic markers
of rat model of damp-heat diarrhea and to explore the pathogenesis. Methods The rat model of damp-heat diarrhea was
established using a high-sugar and high-fat diet (HF), a high-temperature and high-humidity environment ( HH) , and
intraperitoneal injection of Escherichia coli (EC). Urine samples were collected from rats at different stages of modeling
(HF, HH, and EC) and analyzed using UPLC-Q/TOF-MS/MS. The data were analyzed by multivariate statistical analysis.
Results  Seven potential endogenous biomarkers were screened, namely, L-glutamic acid-L-cysteine, L-formyl
kynurenine, 5-hydroxy-N-formylkynurenine, riboflavin-5-phosphate, linoleic acid, L-tryptophan and melatonin.
Conclusions The metabolic pathways involved in damp heat diarrhea include metabolic pathways such as tryptophan
metabolism, riboflavin metabolism, and linoleic acid metabolism. The results suggest that energy-, amino acid- and lipid-
metabolism disorders occur in rats with damp-heat diarrhea which provide a scientific basis for elucidating the mechanism of
pathogenesis of Chinese medicine and traditional Chinese veterinary medicine damp-heat diarrhea.

[ Keywords] damp-heat diarrhea; UPLC-Q/TOF-MS/MS; urine; metabolomics; biomarkers; rat
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Note.A: Control group; B: DHD group.

Figure 1 Clinical symptoms of the rats

T H AR
Table 1 Results of blood routine test
215 F4HH TR B A R4 gtk METEFAMRE LA ER 1IN
Groups WBC(10°/L)  NE(10°/L) MO(10°/L)  LY(10°/L) RBC(102/L) HGB(g/L) PCV(%) PLT(10°/L)
IR 4]
Coi];‘)‘]“joup 14.961+4.064  4.470+1.895 1.710£0.998  4.750+0.673  6.980+1.327 137.640£10.586 40.050+7.166  1154.910=120. 102
UL . . . . . .
Model group 36.740+12. 073 * 16.540+1.969* 8. 890+4. 803 * 10.780+1. 886 11.740+0.987 * 222.220+24.793* 62.880+3.772%  635. 110+232. 382

T SXHRAUALE, "P< 0,05,
Note. Compared with the control group, “P< 0. 05.
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Figure 2 Serum inflammatory cytokines levels of the rats
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- iy
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B3 IS8 A e AL
Note.A, Ileum of a control rat. a, lleum of a dampness-heat diarrhea ( DHD) rat. B, Colon of a control

rat. b, Colon of a DHD rat.

Figure 3 Histopathological changes of the rat ileum and colon tissues
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Figure 5 The PLS-DA scores
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Figure 7 The heatmap of differential metabolites
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Figure 8 The Venn diagram of differential metabolites
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Figure 9 The relevant metabolic pathways
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Table 2 The potential urine biomarkers of dampness-heat diarrhea

I =R G QL i PA{H AR A o A T K %>
m/z FC P value VIP Description KEGG.ID
270. 1079 0. 2409 0. 000474 1. 6382 5-Hydroxy-N-formylkynurenine C05648
250. 0615 8. 6343 0. 000006 2.33%4 gamma-L-Glutamyl-L-cysteine C00669
275. 0436 0. 4444 0.015793 1. 0034 L-Formylkynurenine C02700
271. 0828 0. 0528 0. 000020 2. 6819 N-Acetyl-5-methoxytryptamine C01598
239. 0582 2.7867 0. 000000 1. 1523 L-Tryptophan C00078
303. 2295 0. 1279 0. 000040 2.0437 Linoleic acid C01595
455. 0952 2. 8492 0. 001579 1. 1831 Riboflavin-5-phosphate C00061
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Figure 10 Changes in the content of potential metabolic markers
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Immunoregulatory effects of the p38 MAPK-signaling pathway in
rats with diarrhea-predominant irritable bowel syndrome

GUO Junxiong'*, WANG Bin', MA Li', KANG Wanrong’, XU Xiaomin', XU Shenggang'

(1. Medicine College of Hexi University, Silk Road Chinese Medicine Research Center of Hexi University,
Institute of Integrated Chinese and Western Medicine of Hexi University, Zhangye Gansu 734000, China.
2. Gansu Univesity of Chinese Medicine, Lanzhou 730000)

Corresponding author; GUO Junxiong. E-mail; gjxiongl 124@ 126.com

[ Abstract ) Objective  To investigate the immunoregulatory effect of P38 mitogen activated protease ( p38
MAPK) signals in rats with diarrhea-predominant irritable bowel syndrome (D-IBS). Methods Forty SPF Wistar rats
(half male and half female) were randomly divided into a control group, and D-IBS model T (7 d), IT (14 d) and IIT (21
d) groups, with 10 rats in each group. Rats in the model groups were developed through chronic restraint and senna
decoction gavage, whereas the control rats were gavaged with the same volume of pure water. The D-IBS rates were killed on

the seventh, fourteenth and twenty-first days, respectively. Rats in the control group were killed on the twenty-first day. The
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serum levels of IL-1B, IL-6 and TNF-a were measured by ELISA. The pathological changes in colon tissue were observed

with hematoxylin and eosin (H&E) staining, and the p38 MAPK protein expression in the colon tissue was assessed with

immunohistochemistry. Results Compared with the control group, the IL-1B, IL-6 and TNF-a levels in serum, and the

p38 MAPK protein expression in colon tissue of the model groups were significantly higher ( P<0.05, P<0.01). The

expression of p38 MAPK was positively correlated with IL-13, IL-6 and TNF-a. Conclusions

The D-IBS rat model,

developed through chronic restraint and senna decoction gavage, may have upregulation of the expression of p38 MAPK,

promoting the release of 1L-1B, 1L-6 and TNF-a, and inducing mild inflammation of the intestinal mucosa by activating the

p38 MAPK signal pathway.
[ Keywords ]
TNF-a; rats
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B1 HHKREE WAL (HE 6 A7 =50 pm)

Figure 1 Pathological changes of colon tissue in the rats of each group (HE staining, Bar=50 pm)

B BIE
Model group 11

B2 KHKBEBEL T p38 MAPK ik (FfrH LY, Fi R =50 wm)

Figure 2 p38 MAPK expression in colon tissue of the rats in each group (Immumohistochemical staining, Bar=50 pm)
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Table 1 Changes of serum expression of IL-1B,IL-6 and TNF-« in the rats of each group( x + s)
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T 528 O BRALRT HE, 7 P<0. 05, * P<0. 015 5488 T 1% HE, 2 P<0. 05,4 P<0. 01 * #4555 17 RRBUET- 1 H,
Note. Compared with the control group, ™ P<0. 05,* P<0. 01. Compared with the model group 1,2 P<0. 05,4 P<0. 01.#One rat died on the 17th day.
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Figure 3 OD value of p38 MAPK expression in colon

tissues of the rats in each group
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Table 2 Correlation analysis between p38 MAPK and
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[ Abstract)
coronary heart disease via fecal microbiota transplantation. Methods Twenty-eight female germ-free (GF) C57BL/6] mice

Objective To establish and evaluate a mouse model of human flora-associated ( HFA ) from patients of

were divided into the healthy control (CON) and coronary heart disease (CAD) groups. Eight-week-old mice were orally
inoculated with 0.4 mL of stool suspension from healthy participants or CAD patients to build the HFA mouse model. At 6
and 10 weeks post-inoculation, fresh fecal samples were collected and examined for the V3 region of the 16S rDNA gene.
Blood sera were collected and examined for blood lipid, cholesterol, myocardial enzymes and cytokine levels. Coronary
arteries were collected, processed and stained with hematoxylin and eosin ( H&E) for pathological examination. Results
The average body weight of the CAD group was significantly higher than that of the CON group (P<0.05) from 5 weeks
post-inoculation. a-diversity analysis showed that the Simpson (P<0.05, P<0.01), Chaol (P<0.05) and ACE indices
(P<0.05) were significantly lower in the CAD group than that in the CON group. The Shannon index ( P<0. 05, P<0.01)
was higher in the CAD group than in the CON group at 6 and 10 weeks post-inoculation. The intestinal florae were mainly
comprised of the phyla Firmicutes, Proteobacteria, Bacteroidetes, Verrucomicrobia, Fusobacteria, Actinobacteria,
Cyanobacteria and Tenericutes. At six weeks post-inoculation, the relative abundances of Firmicutes and Tenericutes were
lower (P<0.05), and those of Bacteroidetes and Verrucomicrobia were higher ( P<0.01) in the CAD group than in the
CON group. At ten weeks post-inoculation, the relative abundance of Firmicutes (P<0.01) was lower, and the relative
abundances of Bacteroidetes and Verrucomicrobia ( P<0.01) were higher in the CAD group than in the CON group. B-
diversity analysis showed that the CON and CAD groups were distributed in different quadrants, but the same groups at
different stages were distributed in the same quadrants, with a significant difference between the groups (P<0.05). The
serum levels of TG (P<0.05, P<0.01), TC (P<0.05), LDH ( P<0.01, P<0.0001) and CK ( P<0.01, P<0.05) were
significantly higher in the CAD group than in the CON group at 6 and 10 weeks post-inoculation. LDL-C levels were
significantly higher (P<0.05) in the CAD group than in the CON group at 10 weeks post-inoculation. IL-6 levels were
higher at 6 weeks (P<0.05) and lower at 10 weeks (P<0.01) post-inoculation in the CAD group than in the CON group.
The TL-2, TL-4, TL-5 and IL-1B levels were significantly higher ( P <0.0001, P<0.05, P<0.0001, P<0.01,
respectively) in the CAD group than in the CON group at 10 weeks post-inoculation. IL-12p70, TNF-a and INF-y levels
did not differ between the CAD and CON groups. Pathological examination using HE staining of the coronary arteries showed
no obvious atherosclerotic changes (e.g., foam cell infiltration). Conclusions A mouse model of HFA from CAD patients
was established via fecal microbiota transplantation. The main advantages of using bacteria from CAD patients are that the
GF mice were well colonized, and the animals have similar body weights and serum levels of blood lipid, cholesterol and
cytokines.
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1.1 ##
1.1.1 25y

AL H E B FH R ICHE MEPE C57BL/6J /N
28 W 3% F & F JC i b B e, Wil A A% TIE .
[SYXK( 50) 2018 —0019 ), al 3% ¥F 5%, iR 21 ~
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Y A AL 50 kGy “'Co -y B4 fR MR IH 75 14 E
I TC B /N BRDRE S8 el FH A oK okt R
A AR 285 126°C,30 min A9 5 76 2 TR K
FALTR, AL O AR5 v [ B2 20 B2 B 12 2 S
SIS BT S g B 1 H 5 48 2R 51 45 (TACUC)
HEAE L HES . ZH17001
112 WS

oA Bk IR . A#S A HE IR & Bio-Plex
Validation Kit ( Bio-Rad ) ; Bio-Plex Calibration Kit
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Cytokine Grp I Panel 23-plex ( 525 M60009RDPD) ,
EEAE B MRS 7 F B Bio-Plex MAGPIX
System (Bio-Rad) . ZHZUB/KHL A5G IHL A 85
Y1 #L (18 [E Leica) . IQSPCR {¥ ( 3€ [& Bio-Rad

NP
1.2 FHik
1.2.1 HEEFER
KA 2 LT R 1 7 il B A R Y
FEMEHF T HFA B (3R 1), 5e 0 B fi B i

EEYR AL, R = B, RS i
AHIEH (e R S o et 0o B 3 B T AL R T H
B T T AL T R AT TR T s b
VR B H B 5 g R AR ) ) S5 ORI 8 R A
FRAET5 25 AT PR R AR RS, W R
BRI S T A 21 20 [ o0 W75 27 2 i S 1) 7
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Table 1 General information of the volunteers

=l fa xS A8 TEL IR 1 TR A 2
Ttems Healthy control CAD patient 1 CAD patient 2
£ Gender P Male % Male % Male
AERY Age 48 46 49
#75k & (mmHg) Diastolic Pressure 109 130 140
W5 i (mmHg) Systolic Pressure 68 80 80
MR B BMI(kg/m?) 20. 94 32.85 33.63
AH [ % TC ( mmol/L) 3.79 5.97 5.07
H ¥ =g TG (mmol/1.) 0.62 1.93 2.08
o0 2 BE IR 2 1 HDL(mmol/ 1) 0. 89 1.80 1.41
K% B 5% 4 LDL( mmol/L) 2.21 3.71 3. 14
1.2.2 AT DNA $2EURI PCR 43 SCEEM & Y S A= 015 B
8 JEIILHEYE TG CSTBL/6) 28 ., 4 MAEERT T,
HEZH (CON) 5.0 (CAD) 4, 440 14 H, W3 1.3.2  IMRFIEHR:
PSSR RS 1 CHE B i 208 | TOrd R4 5% S E 22 (25 meg/kg) IR JE IR 3 30 Bk B,

PFFFRE 1 g MILA 100 mL 0. 1 mol/L PBS (pH 7.2)
M RIS S R R R A Al 2
2 IR/ IR N 2 DI 0. 4 mL 5B,
HENT e U N R TR R B AR AR
1.3 iR

YRR AR TEZE R A AE 6 JH 10 5
WA SR 7 Rahdy, $E47 AT FeFR i .
1.3.1 JAHiBEEH#E 16S rDNA Ffai]

SN2 SR JE T TE B 5 2 N R B2 25l - 80°C 1K
R TR ARAT . 1852 SCHR' 1 05 1 dE 47 3 I 41

TR 235 SR 5 W R 3= 20 DK i 3 i 22 SR A IR
3000 r/min #5010 min BCEE , #F 5k bt H R i
Tl PR A DU A B 2 | SR B8 3 34T TG TC
LDL-C /=% ¥ )R 1 (HDL-C) \LDH ,CK AY#&
1.3.3  Ziffa A

M3 A 10 000 /min #5.0> 10 min, B EE, f#
FH Luminex HTA40 7 4 A M il 35 H 55 985 B 45 4k
BEHIE B A OC /9 40 B 5. TL-18, TL-2, 114,
IL-5 IL-6 . INF-y .IL-10, IL-12p70 \TNF-o Ff¥ ¥f¢
Ak
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1.3.4 HYURB#

S RACIE  FTIF M s, B GO e, A T sk
oA 0 W 5 = B Ik o 88 T B O R 8 28 43
FH PBS ¥ 5% L 5 4% Pk EE & < 4T HE
gefa,
1.4 SitZ04H

P A LB B Y R B s 22 (2 2 5) R
7, SPSS 22. 0 BRAFHEAT 22 5 W 3 4 B, 2 TA] H A
i ¢ K56, LA P< 0.05 N2ESAH BB,

2 #HR

2.1 HY—mIER

FEFEA S S 0 2ok A vp | AR 2 AN B Bl )
ANEUS MR A B AL BB TOKIER , R E R
Bk, WE 5 JEIJT 4G, CAD 2 3h Wik B Kb
5 CON 4l b7 A WM (P< 0.05) (K1),
2.2 BAEEEE 16S rDNA &R
2.2.1 [miEwE#Z T

HRAE OTUs FQ3R 74 5 8548 e 1 e SO X L
TE 97% (F) /K- E#EFT OTUs X143, CAD 4 75 i A
Jii 6 JEIF 10 JEBS kA5 OTUs £ /b , 5 CON
P E A B E M (P<0.05) . Shannon f8%UK .
Simpson F8%0/N % 7R i 18 T 1Y 2 FEPESR, CAD 4
1Y) Shannon $§ $5C7E 3 152 J5 4> B[] s Y BEAIG (P <
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Note. Compared with the control group, “P<0. 05, *P<0.01.



720

i E SR FY) AR 2019 4F 12 A%E 27 %55 6 41 Acta Lab Anim Sci Sin, December 2019, Vol. 27, No. 6

WL 6 JART, CAD 41 JEREGE ] RRETR ] 3= B
FEAR(P<0.05) , SXFHRA oA 22 5 B3 v, T
W) PR T BETHE (P<0.01) , 5% IR LA
LA BN, &R 10 R, CAD )RR 14
FERRAR(P<0.01) , SXTHRAl Hbds 22 A e, Ul
R PER 1] B T (P<0.01) , 5% IREH e
BESAREEE2),

TEJE KT, R AH X 3= B2 488 e O B AR 2R A7 43

FEHRED L
J’mrm.un 5 Pacteraideles
N CON
i m CAD g
[ (1] 6
fowecks 10 weeks & weeks 1T weeks
N R

Fevehactenia Actisrerbete i

LI U“’i

(1] 1o 1o
B oweeks 10 weeks W \.l,l.i I ks
W SXF IR E, ¢ P<0.05, ** P<0.01, *** P<0.001, **** P<0.0001

R 6 S8 B LT T & ( Bacteroides ) | Akkermansia T
JE& A X FEE B (P < 0.01), Blautia W & .
Parasutterella 7 J& F % £ B &K (P <0.05, P <
0.01) , SX IR LI 22 5 A W EPE, AL 10 JE
YR JE ( Bacteroides )  Akkermansia V& J& AH X =F
WS (P<0.01) , I #TF & ( Lactobacillus ) . Blautia F#
J& Parasutterella T8 J& X F AL (P<0.05, P<
0.01) ,Fx R4 A A REME (A 3) .
RN R

Froteodyrcierio Ferrmoomicrahia

—_— - coN
8 - CAD B CAD
61 108 afl 10
boweeks 10 weeks fowecks 10 weeks
EE SRR
Cvawrhacierio Fesericintes
-]
ot
1 1] 1o
[ -.u,.n.k-.- 10 weeks G weeks 10 weeks

2 JHE B TR A A
Note. Compared with the control group, * P<0.05, ** P<0.01, ™ P<0.001, *™** P<0.0001.

Figure 2
T A

Sfemet roplomones

|
i:::;ﬂh

M

Bacteroides

1054 6 105
& '.'\.LI."I\." 10 weeks fwecks 10 weeks
ST
hfiarcexediir Parasutieredia
G0 =
004 . CON 40+
003 I CAD 30+
Ly Fag
i Gl é 10
000~ Lo
(3] 10/ 1014
6 weeks 10 weeks i u“k-‘ 10 weeks
T SR, * P<0.05, ** P<0.01, ™ P<0.001, *** P<0.0001,
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Figure 4 B-diversity analysis of the CON and CAD groups
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Figure 5 Detection of the serum lipid levels and myocardial enzymes in the CON and CAD groups
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Figure 6 The serum levels of cytokines in the CON and CAD groups
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7 O MELLZ e A
Figure 7 Histopathological changes in the mouse myocardial tissues of the CON and the CAD groups

BER) /N EA R X 38, H. Weighted Unifrac 25
EZRAEENE, o Z MW R, CAD A1
Shannon $8£7E A 8] 5 3 FEAIG, Simpson 35 %83
F+i , ACE Fil Chaol 8EUAEE RS 6 JEFI 10 J&#4
RS BOE A REAC, 5 CON 4l i = 7 A B %
PEo RWIEE W 8 R O /D BRUA N 2 e
R, AT AR 2 L5 8 35 B A DL 0 sl A 4 IX
%, H CON 4 .CAD 4H/N Ui Rt 4s i 5 F2 i 2%
ERTE

L 2 2 Ik o 57 B A A= 9 A ) S Ak I e I
B AR 50 ) 200 ST S 6y PR 3R A L R
HCHLIE AT e 5.0 WLAZ 1015 22 1 D) g F B S 300 i
WAL AU A I Fu 250 BB 9 K PR SR RE
PRI TRIBURT 81 1T 7 =F B 5 0 0 o 8 L H Th KT
R R K S A M e, Velagapudi %5
I Bl S 0 UE S i T8 TR R TR e DS BR g AR
WA AR AT, FRATTASE I b, 2 44 50 i IR A
MR BT RFR L M Y5 T IR, 2SR 2]
TW/NRIFIE G, CAD A3k EAEAEIG 5 8k
FHE EE R, /N B o A TG TC \LDL-C 5 CON
LA 2 T i, JREREDE T RUFE I ]2 CON 41
CAD HI7iE R FFh 22 R R R, 45505

CA B HE AL

S KRR AL — 18 R 0 S E & e A
AL E FT A AR B 2 0 A S 27 1 B 7 I R
it 1 JR Y Y AR 7 130, 70 3 1> ) i L AR AP AR 45
T JRE AN ALK B RIEN RS 5 1L-6 1B
DA R FH MR RN R iR &Y 25 5 5t
B JaE e IL-10 B9FE ] 35 SR AR G0 58 W 25
PEAT SRS B AT LA R ] S % A i Y D fig
SEEARE I T L it i 118 7R AR R
iE S 3RE G A 0 B T2 5 T2 24K «
WAL A JE AT T bk EL A A 15 1k, TG ALy T
T U 40 L 8 3 D A IR 38 5 9 0E L, T ARE i
B ik R A fL BE B A T B Btk e S IR 4% R
N, B e O AR i T TR RS /D BRI T
6,1L-2 F+7&, IL-10 BG4 1-10 98795 19 1L-18 F
&, RHE T R, L4 S50 R AL AL
il bR 2%, B e g, RATAZE R SR B
6 JERT 1L-4 E4TH R ET0 B E 255, 10 JE R i 3
FhEs, BT 1L-4 25 BRI fo 9% ] RE AR 4 3 Ihkoks 1
ffifb. i) & e

RS 2 S B B A e O e R T A R R
10 JEJG HFA ZNERUAGC LA A LSS N B 4R iR E &



724 T E LI ENY) AR 2019 4F 12 A %5 27 %55 6 ] Acta Lab Anim Sci Sin, December 2019, Vol. 27, No. 6

A Tte R, S BOAR | 4 ML 0 R A
AL, B T REPUE e — A e H R R e,
FEHL 10 JEI O I A0 B R 0L A5 P B2 40 3 R 4 1
FPESUE 5 HE e 40 b 2R e 036 K 200 i 122 97 45 B
HOE iU B 2= A2 4k
PR A SRR B DU R A RO I R A
PR 40 I PR 7S O 5 RE A% X AR DG 25 W) 81697 5
BoAE 2 ULIT A 5 BB A ) 25 O R AR TR 1 L 22 9% ]
FEMER Y AW ZE A R Tk ST T
o9 HFA ZNRUARRY | BRI 3 AE R 25 40 5 5 5 A
KAISH R AR 0 & A BT HER
FANR R | S5 I 38 TR 5 RO Ok R TS 4
BT Z AR PR SRR
£ % X #k(References)
[ 1] AL s XU PR A B AR R S B R A E Sl 2s. P ELL
ML RS EAS RS BRAE R [ T]. 3R A4, 2019, 13
(1) 7-29.
The Joint Task Force for Guideline on the Assessment and
Management of Cardiovascular Risk in China. Guideline on the
Assessment and Management of Cardiovascular Risk in China
[J]. Chin Circul J. 2019, 11(1): 7-29.
[2] Van’t HF, Ruigrok YM, Baas AF, et al. Impact of inherited

genetic variants associated with profile, hypertension, and
coronary artery disease on the risk of intracranial and abdominal
aortic aneurysms [ J]. Circ Cardiovasc Gene, 2013, 6(3) . 264
-270.

[3] Faith JJ,
characterizing communities of human gut microbes in gnotobiotic

mice [ J]. ISME J, 2010, 4(9) : 1094-1098.
[ 4] Turnbaugh PJ, Ridaura VK, Faith JJ, et al. The effect of diet on

Rey FE, O’ Donnell D,

et al. Creating and

the human gut microbiome: a metagenomic analysis in humanized
gnotobiotic mice [ J]. Sci Transl Med, 2009, 1(6) ; 6ral4.

(5] YT, XU RE. BAEORRE [M]. J ARE
&t At 2001.

Jiang YZ, Liu CZ, Zhu GY. Coronary Heart Disease [ M ].
Beijing: People’ s Military Medical Press; 2001.

[ 6] kM, WWFG, FEHME, . 5 MRALTE 2175 T8 RO K U
MgRE R R AR (1], P ES R AR, 2018, 26(3):
349-356.

Zhu H, Guo YX, Du XP, et al. Analysis of gut microbiota in SD
rat model of diabetes mellitusinduced by streptozotocin [ J]. Acta
Lab Anim Sci Sin, 2018, 26(3) : 349-356.

[ 7] Hazenberg MP. Effects of the human intestinal flora on germ-free
mice [ J]. J App Bacteriol, 1981, 50(1) : 95-106.

[ 8] Che C, Pang X, Hua X, et al. Effects of human fecal flora on

intestinal morphology and mucosal immunity in human flora-

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

associated piglet [ J]. Scand J Immunol, 2009, 69 (4). 223
-233.

Chen Y, Ba L, Huang W, et al. Role of carvacral in
cardioprotection against myocardial ischeemia/reperfusion injury
in rats through activation of MAPK/EPK and Akt/eNOS
signaling pathway [J]. Eur J Pharmarol, 2016,796: 90—-100.
Brittan M, Hnuter A, Boulberdaa M, et al. Impaired vascular
function and repair in patients with premature coronary artery
disease [J]. Eur J Prev Cardiol, 2015, 22(12) ; 1557-1566.
Mega JL, Stitziel NO, Smith JG, et al. Genetic risk, coronary
heart disease events, and the clinical benefit of statin therapy :
An analysis of primary and secondary prevention trials [ J].
Lancet, 2015, 385(9984) : 2264-2267.

Fu J, Bonder MJ, Cenit MC, et al. The gut microbiome
contributes to a substantial proportion of the variation in blood
lipids [J]. Cire Res, 2015, 117(9) : 817-824.

Velagapudi VR, Hezaveh R, Reigestad CS, et al. The gut
microbiota modulate host energy and lipid metabolism in mice
[J]. J Lipid Res, 2010, 51(5): 1101-1112.

Viola J, Soehnlein O. Atherosclerosis — a matter of unresovled
inflammation [ J]. Semin Immunol, 2015, 27(3) : 184-193.
Talas 1. 2016 Russell Ross Memorial Lecture in vascular biology
molecular-cellular ~ mechanisms  in  the
atherosclerosis [ J]. Arterioscler Thromb Vasc Biol, 2017, 37
(2): 183-189.

Lin M, Zhao L, Zhao W, et al. Dissecting the mechanism of

progression  of

carotid atherosclerosis from the perspective of regulation [ J]. Int
Mol.Med, 2014, 34(6) : 1458-1466.

Janssen H, Wanger CS, Demmer P, et al. Acute perioperative-
stress-induced increase of atherosclerotic plaque volume and
vulnerability to rupture in apolipoprotein-E-deficient mice is
amenable to statin treatment and IL—6 inhibition [ J]. Dis Model
Mech, 2015, 8(9) . 1071-1080.

Brauner S, Jiang X, Thorlacius GE, et al. Augmented Th17
differentiation in Trim21 deficiency promotes a stable phenotype
of atherosclerotic plaques with high collagen content [ ] ].
Cardiovasc Res, 2018, 114(1); 158-167.

Janik M, Hejna P, Ublova, et al. Multiple giant coronary artery
aneurysms: a rare cause of sudden cardiac death [J]. J Forens
Sei, 2017, 62(2): 515-518.

Bachmann MF,  Oxenius A. Interleukin  2:  from
immunostimulation to immunoregulation and back again [ J].
EMBO Rep, 2007,8 (12): 1142-1148.

Bernbom N, Norrung B, Saashe P, et al. Comparison of methods
and animal models commonly used for investigation of fecal
microbiota; Effects of time, host and gender [ J]. J Microbiol
Methods, 2006, 66(1): 87-95.

[KF=EHH] 2019-07-09



2019 4F 12 A o [ S B2 4 December 2019
2748 el ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA Vol. 27 No. 6

WA N2 ALUE A AR TR SR 2/ NSRS )] S s, 2019, 27(6) « 725-732.

Su XZ, Liu YF, Kong W], et al. Comparison of three methods for the establishment of mouse models of premature ovarian insufficiency
[J]. Acta Lab Anim Sci Sin, 2019, 27(6) . 725-732.

Doi: 10. 3969/].issn.1005-4847. 2019. 06. 006

— o B AR 0 B T HE A /N BRI AR R 1Y FE BT 5T
Mo 2 AL E T BAEE A R

(1. AP EZ R — IR E 2B LB 100029; 2. TEAERF2240E JbE 100084 ;
3. bR R EAREAR B TERE, AL 100700)

[WE] BB XA R EP ST RER 4 (POL) /)N BB = Fh i MM 7 i 0 25 & IR /44 POl I
REFE RS L, Tk B 96 HahiB IR ICR /NRBENLSS A 4 4. A XTHIRAL B THAREA .C — SOk
FEIRCHE(VCD) A D 23U . @RSG0SR RIE RT3, 433 T T HUS 5 16 .46 176 KEEHLALFE
A4l 8 HUNER Al /N ERIM IS MR SR ON SR TR RS . R AHIRAUNR E, IS X R4 B
2 AR A RS R L, X R B M, &598 VCD B BV S ik w405 /0 BN B 2 6g 8 i/ BR
PO RS s PE 38R T IR BRI S AT Tl 2 8, 76 = b il A5y ks vy A o S AR W4T,

[R#iE] WARMINEIIBEAN S 8 L IREIA O B v5 T A 30 /N

[FEHEE] 095-33 [ XEktRiIZEE] A [ XEHS] 1005-4847(2019) 06-0725-08

Comparison of three methods for the establishment of mouse models of
premature ovarian insufficiency

SU Xianzhi', LIU Yifei', KONG Wenjuan', YAN Fei' , WANG Xiaomei' , HAN Fuguo®, LIU Qingfei** , SHI Yun®*

(1. the First Clinical Medical College, Beijing University of Chinese Medicine, Beijing 100029, China.
2. School of Pharmaceutical Sciences, Tsinghua University, Beijing 100084.
3. Dongzhimen Hospital, Beijing University of Chinese Medicine, Beijing 100700)
Corresponding author: LIU Qingfei. E-mail: liuqf@ tsinghua.edu.cn; SHI Yun. E-mail: zysyun@ 163.com

[ Abstract]  Objective To evaluate the differences between three commonly used methods for establishing mouse
models of premature ovarian insufficiency (POl), and to determine the method that is most accordant with the clinical
features of POI. Methods Ninety-six ICR mice with regular estrous cycles were randomly divided into 4 groups: the
control group (A), the tripterygium glycosides (TG) group (B), the 4-vinylcyclohexene diepoxide (VCD) group (C),
and the D—(+)-galactose (D-gal) group (D). After intervention with the different chemicals, eight mice in each group
were sacrificed, the serum sex hormone levels were measured, and the pathological changes of uterus and ovaries were
examined. Results The level of E, and the number of follicles differed significantly between mice in the model groups and
those in the control group (P<0.01). And the estrous cycles in mice of the model groups were significantly irregular
whereas those of the control group were regular. Conclusions Mouse models of POI can be successfully established with

VCD via intraperitoneal injection. This method has the advantages of being an easier operation and having a higher success
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rate, as compared with the other two models method. It is the ideal one of the three establishing method and is suitable for

popular use.
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premature ovarian insufficiency ( POI) ; vinyleyclohexene dioxide( VCD) ; mouse models; establishing

method ; tripterygium glycosides( TG) ; D-( +) -galactose ( D-gal )
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Figure 1 Ratio of disordered estrous cycle( % )
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Figure 2 Comparison of the changes of serum hormone levels in the three POI mouse

models with premature ovarian dysfunction

R 1 =F POL/N BB R TE NGNS T E B (2 +5)

Table 1 Changes of ovarian and uterine indexes in the three mouse models of premature ovarian dysfunction ( x +s )

451 I i) % W (g) W HLARE (me/g) TEHRB(ny/'g)
Groups Time n Weight (g) Ovarian index (mg/g) Uterine index (mg/g)
XT 2 Control 8 30.74£1.53 1.06=0. 15 4.12+1. 64
AR TG 16 % 8 28.11£1.63" 0. 850. 31 5.27£2.02
VCD 4 VCD 16 days 8 29.75+0. 85 0.63+0.27 " 3.96+1.98
L ZBEA D-gal 8 30.05+1.27 0.79+0.25 " 3.49+1.85
Xif B84 Control 8 31.91=1. 80 1.17£0.18 4.39+1.23
HAHEL TG 46 K 8 32.31%2.43 1.07+0. 51 4.88+1.23
VCD 44 VCD 46 days 8 32.63+1. 46 0. 96+0. 20 4.25+1.87
A FUEA D-gal 8 30.90+2. 25 0.81+0.16" 4.34+2.19
XT 2 Control 8 34.46x1.61 0. 54+0. 10 3.74£1.29
AR TG 76 K 8 34.36x1.47 0.540.18 3.271.07
VCD 41 VCD 76 days 8 36. 56+2. 42" 0.49+0. 13 4.67+2.02
LA D-gal 8 34.29+2.32 0.43+0. 14 2.77+0. 42

Ve SR A A L, *P<0. 05,

Note. Compared with the control group at the same period, P <0. 05.
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Figure 3 Ovarian follicle counts and uterine wall thickness measurements in the three mouse POI models
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Figure 4 Pathological changes of the mouse ovarian tissues( HE staining)
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Figure 5  Pathological changes of mouse uterine tissues( HE staining)
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Application of infrared thermography in the evaluation of
mouse Yangxu Syndrome and its evaluation criteria

QIAN Hongliang, PAN Zhigiang“ , FANG Zhaogin

(School of Basic Medicine, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)
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[ Abstract ) Objective  Using infrared thermography to evaluate the rise and fall of Yang in mice with a
glucocorticoid drug-induced syndrome. Methods  One hundred and twenty SPF male ICR mice were tested in three
experiments; each experiment included a normal control group and four groups of different doses of glucocorticoid
(hydrocortisone, prednisolone, or dexamethasone), 8 mice in each group. Infrared thermal images of the mice in each
group were taken on the fourteenth day of drug administration, and the temperatures at the head, the lateral abdomen and
the tail root were analyzed. Results After administration of hydrocortisone and dexamethasone, all the maximum head
temperature, the mean trunk temperature and the minimum tail temperature of the mice were decreased to different degrees.
After prednisolone administration, the maximum head temperature of mice in the very-low-dose glucocorticoid group showed
a significant decrease. Conclusions Infrared thermography can be used to evaluate the degree of “Yang” in experimental
mice. Hydrocortizone and dexamethasone can induce cold signs similar to Yang deficiency in mice with drug-induced
deficiency syndromes.

[ Keywords] infrared thermography; drug-induced syndrome; glucocorticoid; syndrome evaluation; experimental
animal ; mice
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Figure 2 Infrared heat map and data histogram of the hydrocortisone-treated mice
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Figure 3 Infrared heat map and data histogram of the prednisolone-treated mice
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Effect and mechanism of short-term exposure to PM, . on the
rat uterine injury
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(Key Laboratory for Air Pollution Health Effects and Intervention of Xinxiang, School of Public Health,
Xinxiang Medical University, Xinxiang 453000, China)
Corresponding author; DONG Enheng. E-mail: dongphmu@ 163.com

[ Abstract]  Objective This study was designed to evaluate the effect of short-term exposure to the particulate
matter with diameters that are generally 2.5 pm and smaller (PM, ) on the rat uterine injury, and to determine its
mechanism. Methods Thirty Sprague-Dawley rats were randomly divided into: a control group, a 1.5 mg/kg body-weight
(bw) low-dose PM, ; exposure group and a 6 mg/ (kg-bw) high-dose PM, 5 exposure group, all of which were followed for
30 days. The pathological uterine changes were observed with hematoxylin-eosin staining ( HE staining). Uterine apoptosis
was evaluated with the TUNEL method, and the expression levels of cleaved caspase-3 were measured. In addition, the
mRNA expression levels of glucose-regulated protein 78 ( GRP78), PER-like ER kinase (PERK), eukaryotic initiation
factor 2a (elF2a) and C/EBP homologous protein ( CHOP) were measured with quantitative real-time PCR, and the
protein levels involved in the PERK-elF2a-CHOP signal pathway were tested using western blot assay. Results  After
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short-term exposure, PM, ; resulted in atrophy and vacuolization of endometrial epithelial cells and glands. The apoptosis

rates were (9.93+1.66) %, (29.40+6.96) % and (43. 58+8.23) % in the uteruses in the control, low-dose exposure and

high-dose exposure groups, respectively. Furthermore, the apoptosis rate was significantly higher ( P<0.05) in the two

exposure groups than in the control group. At the same time, the cleaved caspase-3 protein expression levels in the two

exposure groups were significantly increased (P<0.05). The results of qPCR and western blot showed that the mRNA and

protein levels of GRP78, PERK, elF2a and CHOP in the two exposure groups were significantly higher than those in the

control group (P<0.05). Conclusions After short-term exposure to PM, 5, the uterine structure of the rats is damaged,

possibly as a consequence of PM, 5 inducing uterine cell apoptosis via ERs, mediated by the PERK- elF2a-CHOP pathway.
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Note. White arrow, vacuolated epithelial cells. Black arrow, atrophic glands.

Figure 1 Pathological changes in the uterine tissues( x400)
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Note. Black arrows, apoptotic cells.

Figure 2 Detection of apoptosis in the uterine tissues( TUNEL staining, x200)
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Figure 4 Effects of PM, 5 on the expression of protein of endoplasmic reticulum stress and cleaved caspase-3
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Establishment and study of a hyperuricemia rat model

LI Yuanyuan, ZHOU Haiyan, WU Lyuying, MO Xianwei, LI Jing”

(School of Biology and Biological Engineering, South China University of Technology, Guangzhou 510006, China)
Corresponding author: LI Jing. E-mail. 1ij@ scut.edu.cn

[ Abstract ] Objective ~ To establish a rat model of hyperuricemia, and explore the possible secondary
cardiovascular disease that could be induced by hyperuricemia in the model rats. Methods 32 male SD rats were randomly
divided into control group ( Group C), potassium oxonate model group ( Group M1), potassium oxonate combined with
high-sugar model group ( Group M2) , potassium oxonate combined with yeast extract feed model group ( Group M3) , 8 rats
were treated in each group for 3 weeks. At the end of the experiment, the serum levels of uric acid (UA), blood urea
nitrogen, creatinine, insulin (INS), blood glucose ( GLU) and triglyceride (TG) were measured, and histopathological
examination of liver, renal, and heart tissue was performed. Results Compared with the control group, a significant
increase in serum levels of UA ( P<0.01) and the number of rats showing renal lesions was found in the experimental group
(3/8, 37.5%) after oral administration of potassium oxonate at a dose of 750 mg/kg, combined with yeast extract feed
(Group M3). Also, the changes in GLU, INS, TG and the histopathology of heart tissue (3/8, 37.5%) suggesting that
rats in this group had secondary cardiovascular alterations. Conclusions Compared with the basic potassium oxonate
model, the model of potassium oxonate combined with yeast extract feed is more suitable for the study of rat chronic

hyperuricemia, accompanied by glucose metabolic impairment. It can also be used in rat models to establish mutual
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intervention mechanisms between hyperuricemia and cardiovascular disorders, and be applied in comprehensive preclinical

pharmacodynamic evaluation of therapeutic drugs for hyperuricemia.
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R1 AARMARNEAERZ(g,x £5, n=8)
Table 1 Changes in body weight of the 4 groups of rats at different times (g,x s, n=8)

251 0K 3K 7K 11K 15K 18 K 21 K
Groups Day 0 Day 3 Day 7 Day 11 Day 15 Day 18 Day 21
C 2 Group C 214.6+7.6 246.0+8.7 269.0+11.6 293.3+14.7 313.5+12.5 325.3+12.8 338.8+15.6
M1 21 Group M1 212.2+9.4 246.2+18.7 267.2+21.8 291. 6+30. 6 307.2+37.6 316.4+38.8 321.6+45. 1
M2 24 Group M2 214.0+9.6 238.2+10.4 264.4+16.9 296.2+18.9 320. 6+20. 5 330.8+22.3 338.8+21.9
M3 21 Group M3 210.8+9.2 256.0+17.0 270.4+5.2 292.4+2.7 318.4+4.8 324.3+5.0 332.0+8.2
F2 4 AREAFE BRI (pmol/L,% + s, n=8)
Table 2 Uric acid levels of the 4 groups of rats at different times (pumol/L,x +s, n=8)
il 0K 7K 14 K 21 R
Groups Day 0 Day 7 Day 14 Day 21
C 41 Group C 99.5+0.7 91.8+16.4 85.6+10.1 88.0+14.1
M1 2 Group M1 93.5+13. 4 160. 0£55.7 " 151.0+17.9 255.0+61.1™
M2 4 Group M2 100. 1£12.7 134.6+10.4~ 186.4+36.3 ™" 265.0+32.4™
M3 4 Group M3 95.5+£12.0 187.6+37.2* 232.6+27.8" 254, 6+23.7"

TR L, "P<0. 05, **P<0. 01,
Note. Compared with the control group, “P<0. 05, *P<0.01.

R34 AR E I E] B WU K- (pumol/L,x + s, n=8)

Table 3  Creatinine levels of the 4 groups of rats at different times (wmol/L,x +s, n=8)

il 0K 7K 14 K 21 K
Groups Day 0 Day 7 Day 14 Day 21
C 41 Group C 29.9+5.7 27.5+3.7 25.3+2.8 27.5+0.4
M1 4 Group M1 24.5+2.7 26.2+4.2 26.6+3.5 28.1+2.5
M2 4 Group M2 28.5+5.7 21.6+2.0 22.9+2.2 27.7+1.1
M3 4 Group M3 22.9+1.8 23.1+3.2 25.1£5.5 23.9+1.4

x4 4 HAREAFBA ) REEAKF (mmol/L,x £ 5, n=8)
Table 4 Blood urea nitrogen levels of the 4 groups of rats at different times (mmol/L,x £ s, n=8)

Rl (UPS 7R 14 K 21 K

Groups Day 0 Day 7 Day 14 Day 21
C 4 Group C 5.9+0.7 6.9+0.6 5.9x0.6 6.4+0.5
M1 4 Group M1 5.4£0.6 6.7+0.7 6.1+0.4 6.1+0.3
M2 4 Group M2 6.6+2.0 6.2+0.7 6.1+0.9 5.8+0.5
M3 2H Group M3 5.5+0.5 7.3+0.3 6.1+0.4 6.5+0.7
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x5

4 ZH R SR S Y 22 5 I IR R L AR S MLV FE AR Y LA (& £ 5, n=8)

Table 5 Comparison of blood glucose and blood lipid related serum indexes in the 4 groups of rats at the end of the experiment (x + s, n=8)

A5 Groups GLU ( mmol/L) INS( pmol/L) TG ( mmol/L) LDL-C( mmol/L)
C #H Group C 9.4+0.3 3.5+0.2 0.41+0. 1 0.30.01
M1 4 Group M1 10.621. 4 2.9+0. 4 0.5320. 1 0.3x0. 05
M2 4 Group M2 12.220.9 2.7£0.3* 0.78+0.2* 1.8+0. 47
M3 4 Group M3 11.8+0.9 2.8+0.2" 0.67+0.2* 0.30.05
L A ER A g, *P<0. 05, **P<0.01,
Note. Compared with the control group, “P<0. 05, **P<0. 01.
2.4 BALANRENE 2.6 DEEALRMRENT
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Note. The black arrows point to the renal tubules and their epithelial cell lesions.

Figure 1 Comparison of the pathological changes of renal tissues in each group of rats ( HE staining)

T« TR AR 7R BT s M0 78 A
2

Note. The black arrows point to the hepatocyte lesions.

y 3 - Yo i ¢
- -1 ] . F, -
« 'l ..

26 21K BURFARL S U3 B €0 7% 5 P ( HE e )

Figure 2 Comparison of the pathological changes of liver tissues in each group of the rats ( HE staining)
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Note. The black arrow points to the myocardial fiber lesion.

Figure 3 Comparison of the pathological changes of heart tissues in each group of the rats (HE staining)
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[ Abstract ]

stimulation of the cavernous nerve, and to compare the difference between two catheter materials ( PE-50 tube needle and

Objective  To explore the method for detecting intracavernosal pressure ( ICP) under electro-
intravenous infusion needle) for measurent of ICP. Methods Thirty-six male Sprague-Dawley rats were randomly selected ;
16 were randomly selected as the control group, and the remaining 20 were used as the experimental group. Intraperitoneal
injections of streptozotocin (60 mg/kg) were given. After 8 weeks, 16 mice of type 1 diabetes were screened. The control
and diabetic groups were further divided into two subgroups, with eight rats in each subgroup. ICP was evaluated using PE-
50 tube needles and other eight rats with intravenous infusion needles. Masson trichrome staining and apomorphine
experiment confirmed that the diabetic erectile dysfunction (ED) rat model was successfully developed. After confirming the
successful establishment of the model, the ICP tests of the penis were performed, and the erectile function data recorded
using the PE-50 tube needle and the intravenous infusion needle were compared. Results Masson trichrome staining
showed that the diabetic model group had a smaller area of corpus cavernosum smooth muscle, increased collagen area, and
decreased ratio of corpus cavernosum smooth muscle area/collagen area, all of which were statistically significant (P <
0.05). The number of erections in the diabetic model group was significantly lower than that in the control group (P <
0.01). Maximum ICP, ICP/ mean arterial pressure, and the area under the curve recorded in the normal and diabetic
groups using PE-50 tube needles and intravenous infusion needles were not statistically significantly different (P > 0.05),

Both the PE-50 tube needle and

intravenous infusion needle can be used in the measurement of ICP during electrostimulation of the cavernous nerve.

but the slopes were significantly different (P < 0.05 or P < 0.01). Conclusion

[ Keywords)

cavernous nerve stimulation; erection dysfunction; intracavernosal pressure; telemetric recording
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T :a b AR ZE N ;0 PE-10 S B IR 22 s e f: DI 2R AR AL
B 1 1CP Rl i e L i 2 A o 2 A o7

Note. a, b,Localization of cavernous nerve. ¢, PE-10 separation of cavernous nerve. e, f, Pin insert into the cavernosum.

Figure 1 Operation process of ICP detection and anatomical site of the cavernous nerve
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WAk FEIEE, SIEW4E, *P< 0.05, *P< 0.01, **P< 0.001,

B 2 Masson = Ygefh /R K BB 250 i Ak 4l 41

IERHE (NC)  BEIRSEEL (M)

S N R G S (n=5)

Note. Red arrow; thickness of smooth muscle. Compared with the normal control group, “P< 0.05, *P< 0.01, **P< 0.001.
Figure 2 Smooth muscle and collagen contents in the cavernous tissues of rat penises

showed by Masson’ s trichrome staining (n=35)
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. SIERAIME, **P< 0.001,
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Note. Compared with the normal control group, **P< 0. 001.

Figure 3 Apomorphine experiments are performed to

evaluate the erectile function in the two groups (n=38)
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4 BAZEMG AR DY I E PEAG A R R T RE (n=8)

Note. A: a, b, d, e represent the ICP of each group, c,f, represent the MAP of each group; B: comparison of ICP, MAP, AUC of the rats.

Compared with the NC-PE group and NC-VN group,#P < 0.01; NC-PE=normal control group intracavernosal pressure detected by PE-50. NC-VN=

normal control group intracavernosal pressure detected by 25G intravenous infusion needle. DM-PE = diabetes mellitus group intracavernosal pressure

detected by PE-50 tube needle, DM-VN =diabetes mellitus group intracavernosal pressure detected by 25G intravenous infusion needle.

Figure 4 Evaluation of the rat erectile function by intracavernosal pressure measurement(n=8)
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In situ hybridization of TRH mRNA at different periods in the
development of Gymnocypris przewalskii

LIANG Zhikang', FENG Jingwen', XIE Baosheng”*

(1. Kunlun College, Qinghai University, Xi’ ning 810016, China. 2. State Key Laboratory of Plateau Ecology and
Agriculture, College of Ecol-Environmental Engineering, Qinghai University, Xi’ ning 810016)
Corresponding author: XIE Baosheng.E-mail; xbshjch@ ghu.edu.cn

[ Abstract]  Objective This experiment is aimed to analyze the expression state of the thyrotropin releasing
hormone (TRH) gene at different periods in the development of Gymnocypris przewalskii ( “Przewalskii’s naked carp”)
embryos. Methods The total RNA of G. przewalskii was extracted to make digoxin-labelled antisense mRNA of the TRH
gene. In situ hybridization technology and stereomicroscopy were used to observe the expression status of the TRH gene in
the G. przewalskii embryos. Results Microscopy showed that positive hybridization signals of the TRH gene appeared in the
diencephalon in the 6—8-day embryo, and appeared in the diencephalon, midbrain, hindbrain and medulla in the 9-11-day
embryo. The expression level in the diencephalon was higher than that in other brain areas. Conclusions In situ
hybridization shows that the THR gene is expressed in 6—11-day embryos of G. przewalskii, suggesting that THR may play
an important role in the brain development and maturation in G. przewalskii.

[ Keywords] Gymnocypris Przewalskii; embryonic development period; hybridization; TRH
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WIAHIGE ,  LAG i — 20 B 5 75 1 0 BRI ) 40 i 5
RE AW R B SR E R
1 #MRl57R%E
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L1 S53h

S T T8 ) AR A K G R i v 7 9 T R S R
PP Mg BB s S At (35 0, WIEZ) . SRR H
VORI B A A B B R A T T I RR B 25 A N TR
W AL (] AT, WAL 11~ 13°C . 1~ 11
d JEJR T 4% B 22 5 VRS [61 3 48 h, BT -20°C A7,
FHTFHE R R 4 58, 25 BROSCHR SEAT 30 . AR
RPN 2 T URAFE IS 5L 200K A R A
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L2 i S
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RNA ¥ BEFNAGRE
1.2.3 PCR ¥ 54fk

i Green Taq mix X7 &, % M PCR ¥ 44,
[ 8 7= 4 35 1 DNA 4l Akt & ik, 6 =] ik
1.2.4 %3 ARy

H R Bt 5 PGEM-T AR5 42 ) 4% L. & DH5a
KIGFFH . LB 55355 37°C 1 5%, 2 WM PCR W
AT =) 5 o
1.2.5 $EEUTRE

FIH SanPrep #3X Bk DNA /N i il #2350 &
PRIUTORL DNA Rl SR i) v J3 Al
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SYHTIN 45 . TRH JE 46 Ay [ A 1E 1], b
eS|\ YITE T7 dig , S BERO BV 05 4E T7 S, B bk
U AL R Sac 11 S, FH M & 2= PR A
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FATH 2 K IR ET s HM (- ) Fl SSC (Fr g
BHZE M) Kb HE 70°COK G, TEAN TRV



762 T E LI ENY) AR 2019 4F 12 A %5 27 %55 6 ] Acta Lab Anim Sci Sin, December 2019, Vol. 27, No. 6
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T TR0 BT S PR R b EAT DL BR R
BET
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A P I E W 500 WL, 2 h 5 FEE
W, TEZACHE o A ST + 2 W 500 wL, #5 K
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FATH 3 R W PR+ B P, PR A 500
mL PBST, #%JK 10 min; il A 500 mL PBST , # Akt
6x15 min; A 500 wL staining buffer,3Xx5 min &
5 A5 US , IA Stopping staining, 5% 11 I 2 ; 5k
FRE,

2 #HR

2.1 PCR¥ & TRH &EHA

FL UK S5 T T 5, S R 451 552 bp MK
—%, (K1)
2.2 JRHI DNA BBUIEESER

H sac [l Y] TRH £ % Bokr 5 15 21 DNA
FEHI, G553 b s Sty B — G ke B s 2 o AR PR
2R

Gymnocypris prrzewalskii
Cyprinus carpio
Carassius auratus
Simocyclocheilus graham
Sinocyclocheilus rhinocerous :
Danio rerio

Gymnocypris przewalskii
Cyprinus carpio
Carassius auratus
Sinocyclocheilus graham 2
sinocyclocheilus rhinocerous :
Danio reriao

Gymnocypris przewalskii
Cyprinus carpio
i".'ﬂ.!'ﬂﬁﬁ:il.:lﬁ auratus
Sinocyclocheilus graham
Sinocyclocheilus rhinccerous :
Danio rerio

Gymnocypris przewalskii
Cyprinus carpio
Carassius auratus
Sinocyclocheilus graham 1
Sinocyclecheilus rhinocercus : D@
Canio rerio

TGCYEDEASVLORRCHPGRREEG

ADYECEASALORRQHPGERE=-~- ! : 125
EDTDYECEARALORRCHPGRREE 8 R : 126

M I

20040 by
1500 bp

161 bp
750 by

500 bp

250 bp

106 bp
E:M:2000 marker;1,2,3,4,5 ¥ MR TRH B PCR ™4
1 THERREE TRH JEIN ) PCR 43 J B
Note: M: 2000 marker; 1,2,3,4,5 are PCR products of the same

TRH gene.
Figure 1 PCR amplification fragments of the TRH

gene in Gymnocypris przewalskit

2.3 TRH EEH CDS R4# 5 ERM L&
DNAstar 245081 TRH J£[H CDS 4 606 bp, %
fih 201 PR FERR (WL 2) . £ NCBI B - Ho x5 H
i fa 2 2 5L R 1Y [R) I PR, JF ) Clustal X2.1 I
GeneDoc BRAFHLIF) IR FLXF 1R, &l 2 Br s, A4
TRH & [F 2 7% 1) 24 2 2 Jy %' 55 88 0 ( Cyprinus
carpio, XP_018964823. 1)  f#lff1 ( Carassius auratus,
XP_026126278. 1) | B ffi 4= £k il ( Sinocyclocheilus
XP_016394563.1 ), JH i 4 £ i
( Sinocyclocheilus graham XP_016106118. 1) ¥t &
( Danio rerio, NM_001012365.2) 14 [&] 5 ¥4 43 51
144/187 (77%) .139/187 (74%) .129/187 69%) .
117/189 (62%) .105/189 (56%) ., 457 5 1 11 44

rhinocerous ,

58
64
B4
B4
64
58

: 123

: B8
: 104
: 103

: 181
: 189
: 190
: 152
: 168
: 167

B2 ARG AL S TRH (2S5 R P LA
Figure 2 Comparison of the homologous alignments of the amino acid sequences of TRH of Gymnocypris przewalskii with that of other Fishes
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Rt R AR 4 2R B0RN 4 £ 1 [ U I A
5558 5y £ 1 [l PR AR
2.4 BRIETER

Shy B A M IR B S 5 04 B SR B R S,
T7 45 BURL DNA IE SCHREE 1~ 11 d B RRAG A 24
A& S 25 AL 5 7R K R i LA B At % 1 2 ok
RIAAEG 5, IR 12 A 4L LR Ak 1) B 3 —

2d

10d

TR AIPRIC ., RV IVEREE A 5 B )™ A 4
SRS . I SP6 i1 e SCIREL , IR IR 2 52
2 1) NS SN e B R R o S = =
BEFH WA A 7, 208 SN BT 22 | 18] il 328 JCR
WL, T BHAE SR B 5 IR iR B0 B S DA )™ A o S 1
454, LAS TRH HE D318 FA I 8] 4R e 1 s ) 4
ik, (MK 3)

1d

TE: 1 d: 2 400152 d: MRBEIEST;3 d: A 4 d: PRyl s d: BT ;6 d:
W7 d: LARNIY 1;8 d: LRI 29 d: WDRERSIH 1;10 d. MRS 2;

11 d; M,

3 R A PR ETIE (x2)

Note. 1 d, Two-cells stage. 2 d, Low blastula stage. 3 d, Late gastrula stage. 4 d, Neurula

stage. 5 d, Optic vesicle stage. 6 d, Tail bud stage. 7 d, Somites stage 1. 8 d, Somites stage 2.

9 d, Heart beating stage 1. 10 d, Heart beating stage 2. 11 d, Olfactory placode stage.

Figure 3 Positive probe in situ hybridization( x2)

3 i
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il AN AL A A B 2 2 M55 O MERE S ] =
WA IUT5 B, I A e 8 i G 00 1) TRH %

DRISA A 223  Ta) i 1) 2R 3K ot B dab v 1 S At i 5B 457
P28 TRH FEPR FRak e 5L ik 30 T WL &8O B9, L
FEERIRFALAE NN, U5 AR L 23 XS
Fik, R TRH BT SAA (2 AR Z 50, X At
ki DX T R & FE A 28 8 B A

TRH 1ERF Fe it — 344 - R AR (hypothalamus-
pituitary-thyroid , HPT) Tl ) G B 2245 EL 4y 1Y ,
AEAZAIE 1 T 1A i B 4 FHOIR R IR (TSH) |, i
TSH AJ f2 feff AR 5 760 B8 ik FHOAR B 983R (THSs ) , AT
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Morphological comparison of kidneys between Meriones meridianus and SD rats
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[ Abstract ) Objective  To lay a foundation for the study of Meridian gerbils and provide data support for
researchers who develop animal models using Meriones meridianus. Methods — The morphological indexes, nephron
densities and histological characteristics of the kidneys of wild M. meridianus and laboratory Sprague Dawley (SD) rats
were compared. Results Comparison of the wild M. meridianus and laboratory SD rats showed that the ratios of medullary
to cortical area, inner medullary to cortical area and inner medullary to renal section area were significantly different. In
addition, the ratio of proximal and distal tubules per unit area, the kidney/body weight ratio and nephron density also
showed significant interspecies differences. Conclusions The renal morphology and histological characteristics of wild M.
meridianus show a significant correlation with their ability to concentrate urine, and are consistent with the characteristics of
the kidneys of other drought-tolerant mammals.

[ Keywords] Meriones meridianus; SD rat; kidney; tissue morphology
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JHRTSE o BTV USR5 00 A A 1Y
ZEI Bl 1 R T )RR b SER K Ay E B 4G
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Figure 1 Coronal profile of kidneys of SD rats and M. meridianus
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Note. a, SD rat kidney cortex ( H&E staining,*x50). b, Meriones meridianus kidney cortex (HE staining,x50). ¢: SD rat kidney

medulla (HE staining,x50). d, Meriones meridianus kidney medulla ( HE staining,X50). e: Meriones meridianus kidney medulla

(Masson staining,x100). f: Meriones meridianus kidney (PAS staining,x400).

Figure 2 Histological images of kidneys in the SD rats and Meriones meridianus

F1 HEAZUEESEILE (v1s)

Table 1 Comparison of the renal tissue morphological parameters( x+s)

20 5] SD K FHV R
Groups SD Rat M. meridianus
SMEE IR/ K iR OMT/CT 0.75+0. 19 0.79+0.17
S BT I B B2 BT AL OMA/CA 0.360. 14 0. 40+0. 12
HMBE T AL B AL EFL OMA/RA 0.2320. 06 0.2320. 05
PN RE T T R/ B T A IMA/ CA 0. 18+0. 04 0.35+0. 05 ™
PR T B I TR IMA/RA 0.120. 01 0.20+0. 02 *
REST I B BT A MA/CA 0.540. 18 0.76+0. 15
B8 % Kidney index( %) 0.65+0.09 0.84+0.07 **
5 M3 %5 Nephron density 2.96+0. 29 5. 14£0.32*
Fe BRI /NS $ 3 i/ NE S CPT/CDT 2.67+0.21 3.04£0.45"
T8 SRS 30T /N R 2 i /N B NMPT/NMDT 2. 61+0. 40 3.20+0.51*

TE: A1 SD KELILE, *P< 0.05, **P< 0.01,
Note. Compared with the SD rat, “P < 0.05, P < 0.01.
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Construction and identification of macrophage-conditional
Atg5-knockout mice

HUANG Xiaorong®, HUANG Yanheng®, YE Lin*, YANG Chen, TANG Jixin, AN Ning, LIU Jianxing, LIU Huafeng"

(Tnstitute of Nephrology, Affiliated Hospital of Guangdong Medical University, and Key Laboratory of Prevention
and Management of Chronic Kidney Disease of Zhanjiang City, Zhanjiang 524001, China)
Corresponding author: LIU Huafeng.E-mail ; hf-liu@ 263.net

[ Abstract]  Objective To construct and identify macrophage-conditional Atg5-knockout mice to provide an animal
model for studying the role of macrophage autophagy in the pathogenesis of renal diseases. Methods LysM-Cre mice were
hybridized with Azg5™* mice, and Atg5™"" mice were self-crossbred to obtain progeny mice with Aig5™* Cre™™ and
AtgS"™" Cre™~. The progeny mice of the above two genotypes were then hybridized to obtain macrophage-conditional Atg5
gene-knockout mice (Atg5"™""* Cre™”, Atg5™") and control mice (Aig5™"* Cre™™, Atg5""*). The phenotypes of the mice
were determined via electrophoresis of DNA that had been extracted from mouse tail tissue and amplified via PCR. Mouse

bone marrow-derived macrophage RNA and protein were extracted, and Atg5 gene expression was tested via sequencing and
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Western blotting. Results

A macrophage-conditional Atg5-knockout mouse model was established; these mice survived

and were fertile. The macrophage Atg5 gene was successfully knocked out at both the gene and protein levels. The basic

macrophage autophagy level in the Atg5™™ mice was much lower than that in the Atg5

** mice (p62 was significantly

increased, and LC3II was significantly reduced) and could not be restored to the basic level without deleting Atg5 after

stimulation with the autophagy activator rapamycin. Conclusions

Macrophage-conditional Aig5 — knockout mice are

successfully constructed and identified via the Cre/loxp system, providing a research platform for studying the role of

macrophage autophagy in renal disease pathogenesis at the animal level.

[ Keywords]
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GO MI AR AR BB REEERE 1Y PCR 254 30
55 Flox 3EIN  Cre FEIN PCR F=¥) K/N—FU 447
RSS2 00 A P2
1.2.2 ELMEARM ArgS FEDH RS CR B IE

1 O AT R R R 5 2 /N B, R AT R BRI
o RN 8 FAS A, B ArgS™ INER S Atg5™ /N
HREL0A , {5 ] M-CSF il 7 d, 3555 e B 4
JL, PR RNA 85 T, B4R U RNA 3 5
4 ¢DNA J5, #E47 PCR ¥ 3, BUF5I 9 ¥ 51.5'-
TTCAGTGTACCCTGTG TATTGG-3", F #5191 % 41 .
5'-GGGAAACAGTTGTGTTCTTTGT-3", %% J5 ¥ PCR
PR R — I A R A RS R T

FH RIPA SRk i $2 B W3 40 i 25 11, BCA 50
EHEMA S AL 30 wg BB LR, 1T SDS-
PAGE HLJK, HIKE MG B E AL 2 0.22 um
PVDF I | ;20 mL 7% 5%BSA £ AW = R EHA 1 h;
SR 1x PBST M BERIBL ATCS ZFiEhiih (1
1000) Bt LC3 Z FCREPLAR(1:1000) HT P62 £ 5l
HUIA& (1:1000) FIHL GAPDH B3 BEHIA (1:1000) ,
ACIFFT 1520 mL I xXPBST % ol Pk st 3 v,
YK 5 min; fITA 1XPBST 25 P B i 50 B B b

ILIEPUR 1gG (1:1000) , B FE R F 1 h;20
mL 1 xPBST £ op i H PE RS 3 ¥K, B K 5 min; 7
Azure biosystems ¢500 BUBOG I £L A0 BUAR 53 AT {3
SRS A F W AR OC A (AN LC3 L, p62
), WL A% % ( Rapamycin, 10 pmol/L) K G M
( Chloroquine , 10 wmol/L) I3 24 h J5 , 2 BEWE I
T/ Ate5™ /BB W4 B 3 W, i — 20
Atg5™ /N WAL 19 W DI RE B

2 &R

2.1 MRBEHEBER

ke e A A O %8, FATAEAS B k2 AN
UG R T 2 A AT B (B 1) s 2551
4% F2a 13 F BN (Args™ " Cre™ B Aigs" "™
Cre” )35 H 15 50% (5/10) , #1% F2b 15 3 525
INEL(Atg5" o Cre® ™ 5% Atg5™ " Cre” ") 41 3 H b
25%(3/12) ; LA PR EEE O R0 53 B L I 7
FEAS s 18 /R a8 A% A, 2% B G 40 TR A% 1R 1 B
Atg5 FEH JE X /N BB AR g ) o B Bz, B F2 AR
K F2a S5 72X, ARAG W 400 it 2% 1 P B Bk AvgS
SEPR /N BRBOGT BE/IN BRI 2503 B 1
2.2 MRERBLEELER

B BB SUIE N2 DNA JEATP 5 s ik | 45
UL 2, Hrp /NG Flox FER LS e 25 R UL 2A, H:
1 R Flox/Flox #li&/NEL (469 bp),2.3 #1524
Flox/~ 2541 (469 bp Fl 411 bp) ,4 NEFAERI (411
bp) . Cre JEHF RIS ELS R UL 2B, Hrh 1.2 45K
Cre™~ (700 bp 1350 bp) ,3 A1 6 Ky Cre” (350 bp)
2.3 Ags BERBRBRERE

BRI ArgS™ /INEURD ArgS™ /N BR B BE AT
5 AR

(1) BEPR KT i 5 200 S 25 7 - 4 0% 1 A ok U
P EWEAN AL RNA, 3656 5% 8 cDNA J5 |, i FH 4 5 40
ST PCR U718 K PCR P2 W) 470 7 | 45 51 i
R AtgS™ /NGRS X Exon3 (£ 128 bp) B w4 ( &
3A-D),

(2) B KT w305 SR S - 4R B A /N B
BEA TR B W41 Y 5 H 51T Western blotting K, &%
RR 5 Ags” /N, Arg5 ™ /NRLUATGS A
FIRAKE I B> (F 3E) ; B Arg5™ /N EUE W4
Moy p62 WA 4 22 i LC3IT B B/ (| 3F) | 42
7~ AtgS™ /N EUE WEAI I PN A WEAKCEAR T

(3) D REAK Vi B R 4 . (& h a5 &R
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: @:b 2 Q’_}, O

F2a: @ @}[g:\; x Q‘ﬂ ED “j > %j

-------

F3: 8} &>, ['g_,)“ Q‘Q)] Zf —

114 114 T l (i ' f s O
D : ?‘ 5 aags™cre™
F4: b ' o mgs™ et
|' ' '. Whﬂ
112 ‘ i
N } Qe P
f: 9 , @D .b
118 w s

7 F2a B 530, “ ———" O F2b B 05,
1 /MRS
Note. “—"is the propagation mode of F2a and “--—"is the propagation mode of F2b.

Figure 1 Mice breeding program

A b i - ) ‘
{bp) Marker 1 2 3 4 5 Water {bp) 3 .Lq-.L/e

e e DR B R AR A — 7 (2R M R T B,
R 0 H A R G B8 R I AT HEBR A R R
XSG 25 S0 e, {50 06 45 SR AR 15 B R] SR
B W S5 R i 53 0 955 4 B M 56 DR i o B A 1 1 3 I
{bp) Mlarloer 1 2 A 4 5 [ {bp} N . N

SR RN 5, Horb 4 By M S5 DN B 2 R AE /N BRUT
IO AR v R R SR 4 DT 3 A g
FEIRERIR A ST B K i B DR 2% 4 I 2 A
250— Cre-Loxp HZ R4 ¥ Cre FEHIH AR E A 81T
A oL o S S 1 ro g IV DR A Cre JEP 25 S AL
BL.2.3 1S % Flow/— %6 4 IR, B ro By A0 BCA TEDLIAR A T (9 R I 1) B sl A A TR A 24

250—

750—
500 —

€= 350

L HH 1.2 4.5 0 Cre™ 3 F16 H Cre” Yrifs 3 T 3Rk, R K CRE 2 FH IR E 1 DNA

2 HS/NRER A PCR Y5 F1 (1 Loxp fx3) , HFEAT Loxp {3 5 2 [A] B #EJE

Note: A shows the identification results of Flox genotype in mice, in Eg‘[j] , }J\ﬁﬁi}m E E/\J% Efl?%ﬁgéﬁj H@%ﬂ EFI lj] LH‘E

;vhich 1is Flox/jl:x hor;l:l)zygousBm(;use, j, Z an(fl 5 are Floic/—f ,@@%%[m] N ZIXE:I:% EF' , a;‘z,ﬂ‘]jﬁ)gﬁ T%,ft,:,ﬁ Ath %
eterozygotes, and 4 is wild type. B shows the identification result of e

Cre ge:ogtype in mice, in Whi:]’ll)l ,2,4,5were Cre””, and 3 and 6 Eﬁ%ﬁ% ’ —ﬁﬁ%ﬂj ﬂ:i%\ E E(J E/:J%EE:: ’ jl::l, -

o J5 TR T B 4 B PE AR AgS BRI 2 UM R

were Cre

Figure 2 Results of genotype identification of some mice by PCR MR IBE T it A ST 1Y 55 %[21] ’ FATIIAM
LysM-Cre /NRJEWS Cre ¢cDNA ¥ Ja) 4 AN TR M

(Rap) 5 ARG, AigS™ " /NRUE BRANML A WEANHE e gl WL PR 8, AT CRE T 4 il S P A 1E 4

PRAZ BN IEH SR K 3278 g5~ /NREWRAIM L 5 15 2 i 7 9 A BERE 4 v

Wi BE s 25 b EEA AR AP ArgS BE DN R /DN B H1 T WA R A e S e i HLHC R P R

Lafedineie IS T I B AR ML A 40 D R A R A0 2 T AT AR



774 T E LI ENY) AR 2019 4F 12 A %5 27 %55 6 ] Acta Lab Anim Sci Sin, December 2019, Vol. 27, No. 6

A B
Exon2 Exond Exon2 Exonid
CATACTATGCATTATC  CATACTAT TTGCTTTT
WEARANRRAERERAA .:_.*._..I.A_I._J/._'.J..h'_.._‘_.l
C

o®le oo

ﬂhﬁm’
l mRMNA splicing l mRNA splicing
E
Atgs* Afgs™

WA B AR AtgS™ (SEE AL /N R Ag5 T (R BRAL/INERD)
B BER IR E VAN ArgS mRNA 055520 cDNA RYMFEEER, C,
D AP/ ArgS mRNA MU /RE A, E W/ RS SR
FEANI ATGS 25 (IR A E O, F Rl FH & 0% 2 (Rap) MK
ME(CQ) W AW , WAL/ BB BB U5 IVt 40 L X2 3 4 1) S
NAEBL

B3 AngS SRR %
Note. A and B are the sequencing results of Atg5™~ (‘experimental
group) and Atg5**(control group) , respectively. C and D show the
changes of Atg5 mRNA in mice of the two groups. E shows the
expression of ATGS protein in mouse bone marrow derived
macrophages in the two groups. I shows the response of bone marrow
derived macrophages of mice in the two groups to the regulation of
autophagy by rapamycin (Rap) and chloroquine (CQ).
Figure 3 Identification of the efficiency of gene Atg5 knockout

IR IR, — > 58 A8 F X 1 105 200 i 7y 2 3 TR
Cre /NRAEAS T LR ANAAAERY . H AT ) B 06 41 A
() Cre /INER 32 IR 5L T BRAZ AN ML/ B W 40 b 54,
11 LysM ,CSF1R .CD11b Fl CX3CR1 %, Hrh Csflr-

Cre /IR AT T HIF 5% 1 I 4 % & 19 i iz TR 3 4
BT, EEAR B R TR /DN BRI I 00 36 PR i Bk RO 48
& (HE SRR AR, Y Csflr-Cre P 2635 T RFA 40
Jfa'=' . CD11b-Cre /I UG 50 441 it 35 PR it B 2ok R
AR, 1M H CD11b-Cre AN 35 7E HLA% 20 i 1 = Wt
YA, 5 H AL 20 R RN 2 R 20 Al B A — o
P, Cx3erl-Cre /)N Bl 35 BT X 8%/ B W 240 Jit A0 AR
SR, XoF Hh PR 200 A 5 e A /0N (EHC 7 9
Y B LA S A ) i PR A2 4 Bt 3 BRI ) i I 803 R R A
i, B LysM 7 R 20k 4 ifg A4 CD1 e
+PSOIR A P 235, (H LysM-Cre /N BRUG B2 H I
A Y R BRCR AR 0 L, B LysM-
Cre /NG 26 204 B 55 5 40 it 5k R 1) 7ot 59 R R
fen 2 B AT AT W A A e P A TR

R T ARG AMEA Y F I RE, H AT LR F AR G
FEPR R /N BRI T A A R ), A ArgST
AtgT™” Fl Beclin 177 /NE2 #7200, Hidh BECLIN 1 18
15 VPS34 45 A, PR A W I 19 T B i A T
ATGS & H Wil % 1 B8 A, A 8h A W RE ag, I
5 ATG12 il ATG16 454 e it LC3 5 PE 454, fiff
LC3 JURRTE FI BEAR RS |5 ATGT7 J& ATG12 5 ATGS
EA T — R B RO EE . N I, B
Atg5 Atg7 S Beclin 1 #7] LLIA F] [ WA 45
FH. SR Beclin 1 7520 M U8 -3 488 2 8 20 1F
FH 10 H. Beclin 177 2878 /INRURAE A & PERE B LR
B BT LA Beclinl I ARSI 5T WS B4R SFSE A
BIRA IR Atg5 5% ArgT B2 /)N B 20 LTS SR
ATLAE A% B WA/ A W 5 AR, I 7 32 31— 2 N 3
BT HEAT A REA A B AR H T ATGS A
25 AL, M Bl 5 TECRP 454, fie it
R S BHA R RS ) BT L ArgS™ /N H
HHFIFIE F WA ST Rg fe i /N

o DAL R 53 /0N B 1) A 5 PR R B3 IS T R R ) /N R
AFETIBE" FRATT LU0 45 S W 1 e A L 2% 2
Bk Atg5 Ja IEASZ M /N BRI A BE RE T 5 FEAC SE g v
WATRGT RS T RS H R, XS R ER
SIS T) A v M R AR AT S 00 BT 7 S BN, M I
SEAESY W AN AR B A B B s BIL I b AR
FHERAIE /N BB R

e PR AR e o e R AT R PR B /N RO B R R Y
FEI P AW IR A A vk B R R 41 4
FEHZH DNA 2 1810 e O A X A R A A PR
SERAER 51751, T ) PCR 3 3SR
VKR4 5 B 20 25 1 M AngS TR R B /DN B
LA 5 H] DNA 205 & 4 B R 41 DNA A
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Ll P 12 B e 00 485 2R — 3, 9 28 e 12 A 1) T
B SR FHEEAIR (S5 R R ), BEIZ 7 7T LIVE
o I 20 L 25 1 Ang'S 5 TRl B3 /) By 356 [ A8
18— T PR T 5 ik

25 b AR ST T B WA AR R AvgS
LA RECRR /) BB AY HL 8 IR B0, %0/ BB AL
F9 5 20 J 1 W ( AvgS ) 7 B I 0 & 9 AL il v
AFE FHAILHIR AL T AT S8 AR P SE AR 7Y
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BR80T E LU T T S S A R R A

EXFL U TS A, H AN
(BFRRF MBS —ERE, T M 510632)

[WZE] BM FFWi(PE) KESRIES ik, A% SPF ATk Wistar K 39 H, H g7
B MLPEETE (RUPP) 4 16 1) RUPP+HE/KZH 10 1] R TF-AL 13 i, 4351242 14 d 92 RUPP FARBUEF AR, 2218 d
Wemim s JREASATFRIRES, SR (1) RUPP FARMGZE A, 58T AR i, RUPP 41 & RUPP+# /K4
Zi R 73K ST 2 30 bk R YA R TR RR BE LT (R Bl RUPP 4Ll LA AR e Tk R S IFRAE 7T
Geit# 3 S RUPPHIE K A 1 AR BTt , B 38 5 T84l RUPP 4 ; RUPP AHER T RZH 4% 18 d,24 h JRIE I E &=
BHEWE, (2) RUPP FAIHMTFBAR IR . RUPP F R4 20 d 3 72 3R K AT 5 838 R RUPP F AR i (7 A =
KGR E W E IR TFHBFARL, Hrp RUPP + BKARHE . 418 RUPP + KT ILWIEE KE“EREM PE
I RZZ IR, HEAE B B B 1% RUPP 35 AR 5%

[R@R]  SCIe T BB ShRAL; K

[HRESZES] Q95-33 [ XEktRIREG] A [XEHS] 1005-4847(2019) 06-0776-05

Establishment of a rat model of pre-eclampsia via the improved
method of reduced-uterine perfusion pressure

HUANG Wenting® , ZENG Zichun®, WANG Dongju, XIAO Xiaomin "

(Department of Obstetrics,the First Affiliated Hospital of Jinan University , Guangzhou 510632, China)

Corresponding author: XIAO Xiaomin. E-mail; xiaoxiaomin55@ hotmail.com

[ Abstract]  Objective To establish a rat model of pre-eclampsia. Methods Thirty-nine specific pathogen-free
pregnant Wistar rats were divided into 3 groups, with 16 in the reduced-uterine perfusion pressure (RUPP) group, 10 in
the RUPP+H,0 group and 13 in the sham-operation group. RUPP or sham surgery were performed on the 14th gestational
day (G14). Blood pressure, urine protein and fetal status were measured on G18. Results (1) Compared with the sham-
operation group, the systolic blood pressure, diastolic blood pressure and mean arterial pressure in the RUPP and RUPP+
H,O groups were increased to different degrees in the pregnant rats, but the blood pressure in the RUPP group was
unstable. The diastolic blood pressure did not significantly differ between the RUPP and sham-operation groups. The blood
pressure of the RUPP+H, O group increased steadily and was significantly higher than that of the RUPP group. The 24-hour
urine protein levels were significantly higher in the RUPP group than in the sham-operation group on G18.(2) RUPP
surgery significantly reduced the live birth and formation rates on G20. The RUPP operation significantly reduced the fetal

weight and placental wet weight compared with those of the sham-operation group, and these effects were the strongest in the
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RUPP+H, 0O group. Conclusions The RUPP+H,O method induces a stable clinical manifestation of pre-eclampsia in rats

and is recommended as a modified method for modeling RUPP.

[ Keywords)
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TR HTHH ( pre-eclampsia, PE) 2 4L R IARA 1)
Z RGN KRR ULt 4 B A N R G812
007y F2 R B EE A A o IR R RO L R
B IE T B RO A EZ L A
VRS AT R =5 I 8 A HL R S AR R 2R T
12, ETE M 225 125 ] S ST G g 00 s i P A
B H ARG A8 B LR E 1 (reduced-uterine
perfusion pressure, RUPP) F AR & 57 PE B, iy F
RERCET XS PR b 5 1 eh 1 i A e 1l 4 3 B0 I IR
R, HEE NG R b PE A& AL, I b A {24
Py, ] ek 2D R ARE 2 ) 0T S 48 2R Y S e, AH LG
HAoh A 2 2 Nk # . A%t RUPP F
AREBITEHATE R, 3T RUPP KL 51558
RUPP 587 T AT AR R AR 2253

1 MR5AE

1.1 I

SPF 2 Wistar K 39 H, Hi) M Hp R 25 K250
Yz R HE[ SCXK (#)2013-0034 ], 1R (250
+ 20) g, A5 T ERR2= Y SL g0 i [ SYXK ()
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ML 2:1~3 1527, Y H HBOHE BB T8 43 1 W T
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1.2.1 Z214d

FHEFA, AR AT IR R £ 22 14 d 1Y
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WEE I 0 S AP AT BE B I, M 5 AR 45 T A1 A
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T2 BG4 W e BRI 1 S50, 9 A I S 53 242
B 20 ) 2. B TR 41 13 il RUPP 41 10 i K&
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2.2 ZHZREBEEMRIEE
2.2.1 ZHHARZE 19~20 d Ik AR

e Ve N A SR 1) SR E €]
AREE LT, Z5A B EM (P<0.05); Hrh
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P S W FPE(P<0.05) ; RUPP 4147 5K 1k 5 1% T
RMEZEF LR EME(P=0.122), (£1)
2.2.2 =HZE[RZ 18 d,24 h JREH L
TR 18 d,24 h JRE M (3. 47+1.32) mg,
RUPP 2} (4. 96+0. 85) mg, RUPP+#E /K4 M (4. 14
+1.05)mg, —HZEFH WEW(P=0.013), Hf
RUPP 4 S5{BF- R4 L w04 5, 22 7 A o &
(P<0.05) ,RUPP+J /K2 5 RUPP 4 Ml F-AR4H4H
) He A 24 A4 0 8 (P =0. 103, P=0.183)
2.2.3 ZHHZERZE 14 d KA 20 d RiTE

FAAP R 20 d AP R4 (AT 5 SE R
JRBCZ AN F AR A, U A 50 (M) STk
I, 24K 7 Kruskal-Wallis H 656, 21 [6] 4
W1 LL #5248 Mann-Whitney #556 , W13€ 2 Fis , A
4 14 d BF S 2P fF 2 R 0B E M (P>0.05) , F
ARG, A 20 d IR LNFR2ERA BEW(P
=0.000) ; ZH 8] Fb A, I F R 4122 20 d 1E A7 KOk
FFERIA S T RUPP 40 K RUPP+IE KA, 2 HH
ZE (¥ P=0.000) ,RUPP 215 RUPP+jE /K 4[] kb
RERT B FEIE(P=0.968,P=0.549)

Fx1 AR 20 d MR (% £5)

Table 1 Comparison of blood pressure of the pregnant rats on G20 day among the three groups (x + s)

. " Wheds #T KT 2 B bk
il ks - N .
G Systolic blood pressure Diastolic blood pressure Mean arterial pressure
o " (mmHg) (mmHg) (mmHg)
15} = Q
{h??ﬁ,ﬂ 13 86.78+12.53 78.46x15.01 81.21+14.17
Sham operation group
RUPP 4 a a
RUPP group 10 103.01£7. 19 90.01+21.38 94.34+16. 39
RUPP+{# /K41
9 97410, 37 07411, 81 50411, 07
RUPP+H20 group 125.97+10. 37 110.27+11. 81 115.50+11. 07
P 0. 000 0. 001 0. 000

i HIEFARLAM L, P<0.05, 55 RUPP AM L, "P<0.05,

Note. Compared with the sham operation group, *P<0.05. Compared with the RUPP group, *P<0. 05.

w2 AR 14 d PAPEORE 20 d IRTEREERL (3 £ 5)
Table 2 Comparison of the numbers of fetuses on G14 day and litters on G20 day among the three groups (x * s)

s 22 14 d 2418 7420 d WEAT5L 220 d BT
5] % S
G ) Fetuses on Live birth rate on Formed fetus rate on
roups " G14 day (n) G20 day (%) G20 day (%)
= \Q
1&?4\,ﬂ 13 11.62+3.93 91.67(70.38,100. 00) 93.75(86.97,100. 00)
Sham operation group
RUPP 4 . R
RUPP group 10 14. 60+1. 96 20. 83(7.55,41.36) 25.83(7.55,48.33)
RUPP+# /K41
9 13.56+2. 30 . . . B . . 3. :
RUPP+H?O group + 20.00(8.01,33.33) 20.00(8.01,33.33)
P 0.116 0. 000 0. 000
I ST ARAMIL,  P<0. 05,
Note. Compared with the sham operation group, *P<0. 05.
2.2.4 =R KR R A 3 it
0

=420 d WEAFIRE KOG AR E 22 5 A
FE P R R GG AR B S T RUPP 41 %
RUPP+J#/K A, 22 54 1 & 1 ( P<0.05) , iff RUPP
2H e RUPP +J# /K 41 [R] 22 5 Jo b Pk (P =0.746) .
RUPP+# /KA R ER HE I B TR FARL, 250
5 (P<0.05) ,RUPP 415 RUPP+E/K 4 2570
WBEM(P=0.080), (F£3)

3.1 ¥ PE Zh¥ERZE Fik

HRT, 70 108 0 & e HLEE W ANV A LA
IS FE R R B A G, 53 AL 5 K B A
WL M D RE ZE L A A I TE R R
ARG, BRUL, HRTH LB FH 2 P i 5 g Sy
TEAAED (1) FARMINE T sh kel 75 sh ik, 1
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®3 SRR R E LR (2 £ 5)

Table 3 Comparison of fetal weight and placental wet weight among the three groups(x + s)

415 17k LERENE T
Groups n Fetal weight (g) Placental wet weight (g)
3 N4
{F/zﬁijt,ﬂ 13 4.82+1.44 0.53+0. 18
Sham operation group
RUPP 4 a
RUPP group 10 3.11+0.90 0.46x0. 17
RUPP -+ /K4
9 . 83+0.31° . 31+0. 09°
RUPP+H20 group 2.83+0. 31 0.31+0.09
P 0. 000 0.012
S RFARLAMLL, *P<0. 05,
Note. Compared with the sham operation group,® P<0. 05.
DFE MG E R B R A s ik SRR

tEARIRy ST S E VA i U E (1 A R R R A )
PIXT B A B () T4, H B SRR E , BT
ARSI EA R G AR B KRG R R 1% PE
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AR, B — g et bk A T,
Yo I RS PNE = | I (ER GRS C o= = RN
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— AL A B ) (L-NAME) [N 7 S A A7)
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HRAE B JOE 1 25 S5 M 8 e AR 1 O, L 25 W) AR B Xt
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0 60 114 2 W A7 450 8 S /Nt A S A R
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ZAEK &5 RUPP FARE ) PE £E74 l T g
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(1WA 525 1797 N i od O {522 2% 3] I | W e S A B2 7
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RUPP F- AN 4 BREEA A T B 552 55 28 A5 2R
B, H RUPP TR K 351 8 ok 4di 487 9 Uk 7 AR X 22 B
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[FEZE] BH  FITRMEE R R X A &P i K B ( spontaneously hypertensive rats , SHR ) 1B 15 1fiL
H K Bl (renal hypertensive rats, RHR) KA, Fi%k  RAH RHR Fl SHR K BRARRI G700 #2245 25 4 L, W
SRS AR BRULE A 220 P54 (Left ventricular mass index, LVMI) AEfbHEHR K HE Je SO NE B 0, 3230
PKARBE AL, SR KRIRSZIEZ A& P A e B & K RHR Al SHR K BUAY U 48 He FILET 9K K ( P<
0.01 5 0. 05) ; {5 & 2H AB A2 10 2 AR SHR K BRI FE AT 3K 7R ( P<0. 01 5% 0. 05) ,fAXF RHR R BRIC i 3 ) 1%
HSR (P>0.05) . SHRIZ Y SHR B 7 B4 A% & (left ventricular mass, LVM) B B/, 2R HE G5
SL(P<0.05) , HAh 445 2540 SHR Al RHR KR ZE0 % LVM AR, 22 0 B 18 8080/ (B2 R BAG G248 L (P>
0.05) ., 5 RHR AL H , =550 1k 2H BB 1B P AIE RHR R ERRZE & (BUN) JUEF( CREB) WLER RS (CK) 1H, H 5
K FUAE S B PR AL R I S8 ( LDH) .CK .CREA . BUN {8, {&5 2 41 e s B EF LK BUN (B, 2R B A%
i X (P<0.05 5 0.01) , 5 SHR B84 H, %F SHR K §L CK.CREA ,CREA BUN {HA —EMARMEH HEFT
Gt L (P>0.05) , &5i€  RIBRE 2 1LRZ % i AS [7] e i e oA BRUASE 280 1404 il 28 ok TR A0, L AT B 6% 4% Dk e
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Comparison of the effects of Tianma Xiongling Zhixuan Tablet on the
blood pressure in spontaneously and renal hypertensive rats
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[ Abstract]  Objective To investigate the effects of Tianma Xiongling Zhixuan tablets ( TXZT) on the blood
pressure of spontaneously hypertensive rats (SHRs) and renal hypertensive rats ( RHRs). Methods Both SHRs and
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RHRs were used in the experiment, and the blood pressures of rats in each group were monitored. The left ventricular index
(LVMI) of rats in each group was compared by the weighing method, the serum biochemical indexes were detected by
ELISA, and the pathological changes of the heart, kidney, brain and aorta were observed using H&E staining. Results
The high and middle doses of TXZT significantly lowered the systolic blood pressure ( SBP) and diastolic blood pressure
(DBP) of RHRs and SHRs rats (P< 0.01 or 0.05) , whereas the low dose TXZT significantly lowered the SBP and DBP
of SHRs rats (P< 0.01 or 0.05), but had no significant effect on RHRs rats ( P>0.05). Compared with the untreated
model group, the LVMI of SHRs rats treated with TXZT was significantly decreased in the high-dose group (P<0.05) , but
not in other groups (P>0.05). Compared with the RHR model group, the values of creatine kinase (CK), creatinine
(CREA) and serum urea nitrogen (BUN) values in the high dose TXZT-treated rats were significantly decreased; Lactate
dehydrogenase( LDH) , CK, CREA and BUN values were significantly decreased with the middle dose group, and BUN
values were significantly decreased with the low dose (P< 0.01 or 0.05). Compared with the SHR model group, the CK,
CK, CREA and BUN values were decreased, but the difference was not statistically significant ( P>0.05). Conclusions
TXZT has good antihypertensive pharmacological effect on the two different rat models of hypertension, can keep the pulse
pressure difference in a certain range, and has a sustaining and stable pharmacological action in regulating blood pressure.
TXZT has good preventive and therapeutic effects on hypertension.

[ Keywords] renal hypertensive rats; spontaneously hypertensive rats; hypertension; left ventricular mass index
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(renal hypertensive rats, RHR) MAFFEXT 4, K HE
AP ITFRER T B L AR AR 2 TSR R 7 %
1A% F ( Tianma Xiongling Zhixuan Tablet, TXZT) #
T3, He B 2 0%k W e o P A5 0 R B A L
AT REAF IR AR BUSE WA, HCERHRIT TXZT X SHR
BT RHR R BRUAR B3 e 0007 /0 T8 385 vy ot s o 2L i
JRRYRE s, T B N 7R B IR RLARE, S 0 s i) v 24
B2 I R 5T B S D R 42 ARl R 7 FH 42 3 52
(IS

1 MRIEA®

1.1 ##
1.1.1 SEE3hY

SPF 2% SD KRR, HEPE, 8 ~ 10 JH i, /A 180 ~
220 g, W4T R T3 s Gk 5L 0 s W) A PR ) 52 5%
Syt [ SCXK (1) 2016-0002) . SPF 2% SHR K
S, HEPE 8 ~ 10 JEIG , R 180 ~200 g, M4 TJb 5T 4k
T ) A6 52 56 3 ) b ot [ SCXK ((5T) 2016 - 0006 ]
SPF %% WKY KB, e, 8 ~ 10 JH#A, /A HE 180 ~200
g, WG T b 5t 4 38 ) A 525 3 ) bl [ SCXK (32
2016-0006] . 1 57 T g H = 25 K255 — M s 1=

BeSEI s e [ SYXK (1) 2015-0003 ), S2 51
UK e RS WL o B 7/ R (L e (o N T =l
ZYFY20161012) ,

112 55

TXZT(HER0.46 ¢) , M R 25 K2F S —M g
B2 B 25 IR 45, 45 20170315, TXZT A IR B
HERNEH 5.52 ¢, JUNWH A (BR 75 mg) , %
TFIL25 Ml 42 VA b 5 g e 245 M A7 FR A ®) A= 77, b5
16112152, Je DL v 45 7 s A R B A & 4 H
300 mg,

JRZ A (BUN) b5 171024 ; LEF ( Crea) , L5
170952 ; LR 74 B ( CK) , 5 170952, FL R I & i
(LDH) , 4t 170952 LA 35 b mt v A db 32 T
FEAFE =

BP2010 JoA il FE A4S , At 5t Ak R A B 53
FE23 ] 5 CA-500 IV 53 AT A, L AR == W R 2= R A
BRZS 72 it s RT-1904C B2 F 3 4 AL 437X, I
TR R A BRA B i BARRGY R4
A Olympus F= i
1.2 A&

1.2.1 X} RHR BRI BRAEH BB

(1) 2K1C i

SERPER SR 3 d J5, LA TG il A 43 AG:
DU BRI, S90S 5 85, e Lot e Bt AL -4
BEALAIR 10 KRB AT AR L, Hoa K BRI i
2K1C MR T AN T F ARG, 5 154k 4
W MU, LA 4 He = 140 mmHg, H 3R R ML



v [ SZEG Bk 2019 4E 12 A48 27 %45 6 ] Acta Lab Anim Sci Sin, December 2019, Vol. 27, No. 6 783

th 20 mmHg H A EBR NI, BT ARH KB ERALE
HE BIKAL AR FAREAER R L,

(2) e K42

W AR B2 S 4 R BE AL 20k 5 4, B4 10
H, A alh AR B B DL VD3R X B2 RS
L BZ A g AR, AR TR A AR OK
FEEZG 2 25 T 2 DL Vb 3H 27 mg/kg; TXZT & A%
FIHELH M 914% 2.0 ¢/kg 1. 0 g/kg 0. 5 ¢/kg K FLHE
B2 R 2 1,10 ml/kg, HESEL24 4 T,

(3) FE bRk

I 0 7 « 53 0 AE 25 250 M 2 )5 45 A, R
FH R Sl k) e 2 00 2 K BRI 46 e (SBP ) FEF 5K R
(DBP) , QLVMI il . 4524 4 JiJ5 , KERALSE 5
T E O B, U 5 5 B B 50 B, W (R) B BY
FOE R E bR, 20 FE L, PL3E LT SR
HATHAERE SEREZ T, DA TR (LVM)
HREZ WAE A0 ZER B (LML), iR A K,
LVMI=LVM/BW, Q4 ALTEFRFl . KK 424 )5,
LI BIIESE 12 h RIS IE 8 MR I, AU,
0 (4500 t/min, 10 min) 43 & [l , —80°C fR A7 %%
FH o TR B0 G 1 I i 20 R R AG I A Ak
TR, @FBEAGAE K RRUBLILJ , EI A O =
i K = ik, VR T, BT 4% 2 BT E A,
AL R Y A, HE Y (5, WS4 48U A 2
Ak
1.2.2 X SHR BRI AR FH ST

(1) 534 42

50 HOSHR K R Fe FEUSCAn T (B R HIL Ay - A5
AU JEDIVD I R 4 RIBRES 2 kB R d s b AR
I, 410 5,510 H WKY KECMIEHR 4,
JE YR K RS T N VP - 27 me/kg; TXZT
R A KR A B 2.0 ¢/kg 1.0 g/kg,
0.5 g/kg KR4 T 259 B FNEH 450 3 45 T
SRR ARIK BRI 25 1 1R, 10 mL/ kg, HE 8 4525 %
LRGP 4R,

(2)F5Fn R SHR K B L4 & ( systolic blood
pressure,, SBP ) F1 &7 5K J& ( diastolic blood pressure,
DBP) ,LVMI $5 %k, A= £k )2 95 BR 48 br kU K 77 1% []
RHR K5,

1.3 SZitEHH

N ] SPSS 19. 0 SEiT AR FE , SLaE s 15 LA
SEEC AR E2E (& = 5) N, T A FORIEAT IE S0
K9 s A7 A IE A A 3, 241 WEORER R &R

I 50T (One-way ANOVA) , Z 8 [T 254
LSD #1 SNK ¥, 75 22 A 55 % M Tamhane’ s T2 5§
Dunnett’ s T3 7% ; A FA IE 501 R BRI 56
P<0.05 NESARITFE L,

2 &R
2.1 XARETHMEZEE KR SBP #1 DBP B0
2.1.1 %} RHR KM m

55 RHR BEAIZH H A, v 79 i 4 K R4S 24 )5 45 ]
W4 e 8 2 AR, o 9 e 2 K BT R R 2 1.3 .4 S
WERM, 2R EA5I¥E L (P< 0.01 5
0.05) ; HPifl i 2 K BRI R 56 1.2.3 .4 8 B 5 B
%, PR R B AT Tk 50 4 JR B 2 FRAIC, 2 5 B
Giite# 7 X (P< 0.01 8% 0. 05) ; 5] 41 K Flke 4i
FEFNETF ik A — AR, (B 22 R A B A G it 22 X
(P>0.05), (WK1, 2)
2.1.2 % SHR KEASZm

55 SHR AV LU, RIS %5 IR s rh AR
7RI 2 2 B 24 0 45 TR A e 4 s B 8 A, 26 2.3
4 R R R REAL, 22 R A G FE X (P<
0.01 1% 0.05) ; RIFKE X ILAZ R AR5 3 4
JEl () T K e BT S BR AR, 22 R IA St L (P<
0.01 5{ 0.05), (UL 3,/54)
2.2 XEAMHAESMNERE KR LVMI B30
2.2.1 X} RHR K LVMI A952 0

SBFARA e, BRI KB LVM B 4 K,
ERAAESH¥E X (P<0.05), HM&H LVM
FLVMI 2R T4 it 2 X (P> 0.05), SHEA4
Feisg , Hofth 45 452540 RHR K L LVM %%, LVMI U,
INABZE R TG L (P> 0.05) . (WWES)
2.2.2 Xf SHR KF LVMI (%500

5 WKY 41 Heds, A g Hofth 44 20 K B LVMI
BRI, 25 BA S22 L (P< 0.05), HAb
HH LVM ZR LG E L (P> 0.05), HHE
L EE, m s LVM B s, 25 5 B Gt
BEX (P <0.05), HAth & 452541 SHR KR A L=
LVM 4%, LVMI Jd/N  H2E S A EA G2 L (P
>0.05), (WK 6)
2.3 FWMARSMEER KR, SIhgEEMLE
FRE9R M
2.3.1 X RHR KEC B I ReAE LS8R 52 e

mE 1w, SHF AL K, B4 KR
LDH CK .CREA BUN & T, 22 7 HA G it



784 T E LI ENY) AR 2019 4F 12 A %5 27 %55 6 ] Acta Lab Anim Sci Sin, December 2019, Vol. 27, No. 6

[ BFEARH Sham operation group
BT Model group

== E N # L Inbesarian group

C=0 Wik THZT high dose group
il TXAT medmm dose grows
EN R AL TXET low dose group

=

20 -
-w - -
L] ‘" a * w
& s ® . *
I ; hi 2 : :
_ 1504 £ i 1* 3 . &
= E ; I i
= § Z
= / gl .;
= 100+ ? B :
e
. / i
| i@
2 - & 1=
2 = = : :
L HrEL frim L R rdfam
Before drug D 1 week Drug I weeks Dug ¥ weeks Drug 4 weeks

. HYRTE A, "P< 0.05, *P< 0.01; 5% F R4 i, ®P< 0.05, ®®P<0.01; SHERIL S, 4 P< 0.05, 44P< 0.01, FE[HE,
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Note. Self comparison, before and after drug administration, *P< 0.05, **P< 0.01. Compared with the sham operation group, ®P< 0.05,

®® P 0.01. Compared with the model group, 4 P<0.05, 44 P<0.01. The same in the following figure.

Figure 1 Effect of TXZT on the systolic blood pressure in the RHR rats (x = s, n=10)
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Figure 2 Effect of TXZT on the diastolic blood pressure in the RHR rats (x = s, n=10)
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Note. Self comparison, before and after drug administration, *P < 0.05, *P< 0.01. Compared with the WKY group,® P< 0.05, ®®P< 0.01.

Compared with the model group,® P< 0.05, 44 P< 0.01. The same in the following figure.
Figure 3 Effect of TXZT on the systolic blood pressure in the SHR rats (x £ s,n=10)
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Figure 4 Effect of TXZT on the diastolic blood pressure in the SHR rats (x + s,n=10)
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23 WA Moded group
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a:iwil‘L VM (g
0 HIRF AR LR, ® P<0.05,2® P<0.01; SHAIZH L, 4 P< 0.05, 44P< 0.01,
5 RIS % LR X RHR AREELR B LVM B LVMI B2 (x5 ,n=10)
Note. Compared with the sham operation group, ®P< 0.05, ®®P< 0.01. Compared with the model group, 4P<0.05, 44pP
<0.01.
Figure 5 Effects of TXZT on the left ventricular mass and left ventricular mass index of the RHR rat models (x+s,n=10)
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Note. Compared with the WKY group, ® P<0. 05, ®® P<0. 01. Compared with the model group, 4 P<0.05, 44 P<0.01.

Figure 6 Effects of TXZT on the left ventricular mass and left ventricular mass index of SHR rat model(x = s,n=10)

R1 KRR Z ERZ X RHR RELL B IREAE LSRRI (& + s,n=10)
Table 1 Effects of TXZT on biochemical indexes of heart and kidney function in the RHR rats(x + s,n=10)

20531 LDH CK CREA BUN
Groups (U/L) (U/L) (pmol/L) (mmol/L)
=1 > Q
ﬂ%éﬂ?ﬂ 856+235 356+135 75.47£8.25 6.32+0. 91
Sham operation group
#5704
B 1192+365® 485+110® 93.89+6.42°® 9.63+0.83°®
Model group
DI yhiHg
ENYEA 840+3204 280+14244 86.40+12.31® 8.20+2.01°®
Irbesartan group
R
1Ry T B A AA 00AA
TXZT high dose group 881+383 342+136 82.91+11.03 7.51+0. 80
rh%“iéﬂ A A OAA 00AA
TXZT medium dose group 859307 341+180 83.11%5.19 7.59+0. 66
=4
(oIt 973351 397+215 87.20+9.19°® 7.63+0.790®A4

TXZT low dose group

TE: SR TFARALLEE, ® P< 0.05,°® P< 0.01; 5HAILLLLEE, 4 P< 0.05,44 P< 0.01.
Note. Compared with the sham operation group, ® P<0. 05, ®® P<0. 01. Compared with the model group, 4 P<0. 05, 44 P<0.01.
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F 2 X SHR BRR G F IR LT8R 52 (2 £ s,n=10)
Table 2 Effects of TXZT on biochemical indexes of heart and kidney functions in the SHR rats(x = s,n=10)

215 LDH

Groups (U/L)

WKY 41 WKYgroup
FIRIZH Model group
JEDLYP I Irbesartan group
F AL TXZT high dose group
TP TXZT medium dose group
AR EA TXZT low dose group

1105. 77+399. 17
1509. 01+432.59®
1472. 39+462. 76
1314. 06+472. 35
1347. 55+463. 50
1294. 81+499. 77

CK CREA BUN

(U/L) ( pmol/L) (mmol/L)
418.30+103. 20 82.55+10. 88 8.98+1.50
570.20+178.40® 90.21+8.55 10.25£1.25
494.20+218. 50 85.55+13.48 9.22+2.51
414.20+226. 60 87.89+12.25 9.08+0.97
428. 10+£130. 50 85.58+9.27 9.28+1.12
422.90£155.70 88.22+10.29 9.34+1.25

TE: 5 WKY 4114, ®P < 0.05, ®®P < 0.01; S5HHEIYILEE, 4 P< 0.05, 44 P< 0.01.
Note. Compared with the WKY group, ®P< 0.05,®®P< 0.01. Compared with the model group, 4 P< 0.05, 44 P< 0.01.

C
Vo, BT ARLL b BT o JEIUDIRAL d, R B AL s e, 1R A AL 5, 1 R0 AL
7 RHR KRBUZCE(A) K (B) Jili(C) LS (D) i UL S KL (HE R )

Note. a, Sham operation group. b, Model group. ¢, Irbesartan group. d, High dose group. e,Medium dose group. f, Low dose group.
Figure 7 Pathological changes of the left ventricle (A), kidney (B), brain (C) and aorta (D) in the RHR rats ( HE staining)
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T ra, WKY 41;b BORA o, JEIUYDIAAL d, (b RE R W R B4 e, IRRX o) i 20 5 0, 1R B2 IR 4 20
B8 SHR KRZLZE(A) F(B) JK(C)  FEshk(D) BN (HE Jet)
Note. a, WKY group. b,Model group. ¢, Irbesartan group. d, TXZT high dose group. e, TXZT medium dose group. f, Low Dose Group.
Figure 8 Pathological changes of the left vntricle( A) , kidney (B), brain (C) and aorta (D) in the SHR rats( HE staining)
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[ Abstract]  Objective To investigate the different patterns of cochlear hair cell loss in CBA/CaJ and C57BL/6]
mice with aging. Methods Thirty-two CBA/CaJ or C57BL/6] mice at 6, 12, 18, and 24 months of age were selected,
with 8 mice in each age group. The cochleae were removed under general anesthesia, and then the intact basement
membrane was taken out from the cochlea and used for making glass slides of whole cochlear basement membrane. The
numbers of cochlear inner and outer hair cells were counted, and input into the computer using cochleogram software. The
density of cochlear hair cells in the two mouse strains were compared at corresponding ages, and statistically analyzed.
Results The outer hair cells from cochlear apex in the CBA/CaJ mice at 12 months of age began to loss slightly. With the
increase of age, the losses of outer hair cells were continuously expanded, and their developments were mainly from the top
to the middle part. The losses of inner hair cells also occurred in the later period. From 18 months of age on, the losses of
the cochlear outer hair cells were increased significantly by comparison with that of the last age (P< 0.05). However, the
losses of the outer and inner hair cells at the cochlear bottom appeared in C57BL/6] mice at the 6 months of age, and the
losses were mainly of the outer hair cells. From then on, the losses of outer hair cells were continuously expanded with the
increase of age. From 6 months of age on, the losses of the cochlear outer and inner hair cells were increased significantly
compared with that of the CBA/CaJ mice at the same age (P< 0.05). From 12 months of age on, the losses of the cochlear
outer and inner hair cells were increased significantly compared with that of the same strain( P<0.05). Conclusions The
damages of cochlear hair cells in the CBA/CaJ mice obey the rule of pathological changes that began at both ends of the
cochlear top and bottom, and extended to the middle part, but the damages of hair cells at cochlear top were more serious
than that at the cochlear bottom. The damages of cochlear hair cells in the C57BL/6] mice obey the rule of pathological
changes that began mainly at the cochlear bottom and gradually extended to the middle and top. The damages of outer hair
cells are earlier than that of inner hair cells. The damages of hair cells in C57BL/6] mice are earlier than that in CBA/Ca]
mice. These result suggest that both species of mice can be used as animal models for the research of age-related hair cell
apoptosis, but the model of C57BL/6] mouse is more suitable for the research of short-term observation. The differences of
hair cell changes between the CBA/CaJ and the C57BL/6] mice may be related to the mutation and deletion of Cdh23 gene.

[ Keywords] mice; cochlear hair cells; cochleograms
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Figure 1 Cochleograms of whole cochlea hair cells count in the CBA/Ca) mice at different ages
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Note. A1, Apical turn of the cochlear basement membrane at 6 months of age. A2, Basal turn of cochlear basement membrane at 6 months of

age. B1,Apical turn of cochlear basement membrane at 12 months of age. B2, Basal turn of cochlear basement membrane at 12 months of age.

C1, Apical turn of cochlear basement membrane at 18 months of age. C2,Basal turn of cochlear basement membrane at 18 months of age. D1,

Apical turn of cochlear basement membrane at 24 months of age. D2, Basal turn of cochlear basement membrane at 24 months of age.

( Hematoxylin staining,x100)

Figure 2 Microscopic comparison of the hair cells in cochlear apical turn and basal turn of CBA/CaJ mice at different ages
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Note. IHC; average curve of inner hair cells. OHC1, OHC2, OHC3:average curve of the first, second and third row of outer hair cells.

Figure 3 Chochleograms of whole cochlea hair cells count in the C57BL/6] mice at different ages
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months of age. F1, Apical turn of cochlear basement membrane at 12 months of age. F2, Basal turn of cochlear basement

membrane at 12 months of age. G1, Apical turn of cochlear basement membrane at 18 months of age. G2,Basal turn of cochlear

basement membrane at 18 months of age. H1, Apical turn of cochlear basement membrane at 24 months of age. H2, Basal turn of

cochlear basement membrane at 24 months of age. ( Hematoxylin stain,x100)

Figure 4 Microscopic comparison of hair cells in cochlear apical turn and basal turn of the C57BL/6] mice at different ages

J s AN 2 Ok | R R ARG v 6 E
ORMT, N AT SERE IERRITAL H A S T —A
HEA ST AT B, H R - P 4 H
TN RE 7 52 f2t 1 WA 5 3% T B0 [ P AU H:
R TG R 1 BB o ") LS sl
LT 58 2% B A5 A 2 A TR 330 236 7 A 5 70 i
b AN TR FSAVEAES BS ie  F) 41R 0  JEE, IAT WT LE 4%
PEAHOZ IR SR TR AL B A, — Bk UL,
- [0 46 200 B R g A0 7 5 A, T -
T 1] = 240 6 D) 2S8R0 P 5 RS S Rz, e T
FEJFRIIE_E AN [P0 1) 6 0 0 R AR 01 3R A P
SRS fe KSR, DR IH T 3 - g 32 B 114 2 I i P
BT — A E B H R A B X SRR, AR

Tl 0y 40 ) T oy 35 IR R R T i A 23 91 1B 5 AN A
[, B8] 20 A 288 1 B g 5 P < 8 R 29 7E 35 mm /2
A, Hoa] W A AR R — AR Bk A& AR 20 ~ 20 000
Hz ; KBRS B B IE A B R 29 7E 9 mm Ao Ay, HEAT
W A 270 [l 2 A 1000~ 90 000 Hz; /)N Bl A H- i B JFE
AR BE K 2076 6 mm 2247, Homl Wy 47 641 Bl J2& AL
1000~ 100 000 Hz,, P 1k , B L I X oy A ) 47 2R
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IFi) =6 200 i 225 5 R HL X6 07 ) 255 A0 B 1Ao7 A R LA
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Establishment and evaluation of animal models of
steroid-induced avascular necrosis of the femoral head
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[ Abstract] Owing to the widespread use of glucocorticoids, the incidence of steroid-induced avascular necrosis of
the femoral head has increased year by year, but its pathogenesis and possible preventive measures are still unclear. To
carry out in-depth research into its fundamental treatment, the establishment of an animal model of steroid-induced
avascular necrosis of the femoral head will be the key to success. This paper reviews the research progress of modeling
schemes, modeling animals and modeling standards.
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R T HEST 5 NS SANFH 3 R K & 95 1o B AR AL 1) 2
YIRERL 2w SANFH Ry &2 458 7 v AT PR 4l b iy
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dementia seen in humans, and provide new ideas for the prevention, diagnosis and treatment of vascular dementia,

Animal models can simulate the pathogenesis, pathological changes and clinical symptoms of vascular

therefore, important for research of vascular dementia. This paper reviews the rat modeling method for vascular dementia,
and provides references for researchers regarding selection of animal models.
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H & P & 1L K B ( spontaneously hypertensive
rat, SHR) /& Wistar K FUH o L B PE R B EE & H 10
—Fp R, e i R R, B A e
FE A P R IR K BRI A TP R AR KRR
HEAT N ) RE PPAG 07 18 1 A5 5 52 90 45 4 1 3 A
TS e K R a5 /) i A P R
P05 351 0T B B 0 | e 2 A M B I Bt 48 T
495 55 T 0 e M i 2 R RS 00 (H R T v

JT 3 B A A v RASE B 7 R B AN A, L I KRR
TS A, S R % SRS ] R A
2.3.2 HHEIRAR

BT REEE 4 250 12 h 5l A E
Jezs MG M, P IR A B 2R (50 mg/kg) % F 0. 1
mmol/ L A7 FRZE B , 7R BE G55 T 44T K Rl —
UCHERE I FE ST, 48 h Je il ok BRUMLKE , 2525 B A >
11. 1 mmol/L W& 7R A PR s A B s A A 2 , -3 1o
TN T) BE PFAk 07 26 A D00 T B R A ) R R
Y630 AR 2 W ) R IR A 4 i
Sk FERE AL E R T B0/ il A P 2 B 25 i G
R AN R PR R B T RE B T BE S i
DX /NI S AT 5 A S 2 0K 200 i 28 5 o A1 S SR A g
BRI
2.4 IAEIIHREIESY

308 3 AL A6 A/ T | I A L DT L At S 6
Dy A T LM 2 AT N 2 S MR AT N ) RE O
i, A PR SRR T, PEAN K BRI D aE H FH Y 7
AT E SIS G R A R S8 DL K
T 50 (8] AT 55 K 9 3 (0] 0k AT 45 0T Hob R
Morris 7K N e R )12, 75 BT AR B9 — i
ARG 6~8 T AIAT AN RE AL S 58S 17
2.4.1 Morris /KK = 525G

HEAR— D HEARH 160 em, 5 5K 50 em HIFEIE
AKHL , KR AR 24 ~26°C , K 5 [ 8 — N 4
B AR 0 B 153k, B K b o M DU G RR, 7 H
PR R OIE — D EAR N 10 em BRI RS EIE G,
FEBSIKIHIZY 2 em, AT ZEZK HIn A B8y 5 2R 7% 50 47 b
FREEG, 755 d BYIZRszge , 1k R B ) /K it
BE 5 DA TR) G2 BB LT A K b R BR 7R B st
BP9 FF- &, ML B E AT 2A 60 5,90 s 8120 s A
& RKBEIR B G HAEE 10 s Hfid sk Pk Rk
99, 25 B0 st [R) PN R A BB -3k 21 5 5 | S L3
S PAEER 10 s, kB v R 0990 55 SR 0 1 I 1)
FERWAT 2~3 WK, BER ARG 10 min, % 6 K, 5
bR, B A K O i0 s g0 o & B9 B
K= RR s IR) A A vEAl R BRICIZ B8 J1 B F8 R, FESKE
I FE K It B 5 R /NAT LR 5256 28 45 1R TR
TAR— 2 PR
2.4.2  HHAR G

BRI R K RE T — A EE R
/NS AR AT AT P A B L T LR BRER
T 5 min, U H RS ] 0 90 1R il 7 3 b 95 A
AT B F7E T 10 5% 10 min R RIRZFAS KR
e, FUHKRRE B R R FY R, 65 3 K
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Mo HRER DY H IR 58 2 ik A g 2 B ¢ 01 @ Al O
BT REET 0.5 mA 510 s, 455 S BN
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KECECE T, B, id 5 K Rk AR %=
TR I, A R PEAG K BRCAZ e T IR A%, %7 300 s
Ja R EATS A A WG 2, W0 S 5% 25 o AR IO
300 s,
3 RE

PR FH A8 22 10 1 A8 2 o O KBRS AR Sy gk K 1
U555 2 Jk BE T 32 O A7 BH T v | i ik, LY
238 Aok BEL AT T P A 0k s o ik i 9 2D 5 R A
M BERERS (AR L R T S IR S W 45 5 Ok ik
ZMBET, XS 5 PRV E R RS2 1 T 0 s Yy 2L
SR TEARLE T N FH R LA BA B S 3l A rh A
K oeAT M AE ", mlfi 2238 G A e AR ip A R
AR W 000 i L9 R 3 A Morris 7K 2K B 2547 R
ST I D) RERE IS AR T 60 OR S R AUAT
TR

S ST — A AR IR AR AR R AT
7 A Ty 5 AR 1) O A5 P i o sl P S AU A B T R AT 6
IAEPE R 6 4 2 AL A o Bk R Rl PRRE R B
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Progress in the application of adipose-derived mesenchymal
stem cells in animal models
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[ Abstract] Stem cells are known as the “universal cells” in medicine. With the development of medical
technology, the method for treating diseases are constantly being updated. Based on the advantages of adipose mesenchymal
stem cells (i.e., they are easy to obtain, easy to amplify in vitro, and cause less ethical controversy), an increasing
number of researchers focus on this type of stem cells. Therefore, the application of adipose-derived mesenchymal stem cells
in animal models is more and more. This article introduces the clinical application of a typical mouse disease model,
analyzes the therapeutic effect of adipose-derived mesenchymal stem cells on the disease, and concludes that adipose-
derived mesenchymal stem cells can differentiate in many ways by secreting cytokines. Based on clinical research and the
application of adipose mesenchymal stem cells, immunomodulation may play a role in the treatment of many kinds of
diseases.
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FHR N 754 M 5E , B CD105 . CD73 ., CD90 BH
CD45 ., CD34 ., CD14/CD11b, CD79a/CD19, HLA-DR
B ; 5 J i IS B AT A o i 4 L A Al 4 i
BEMEZ gD . kTR AR,
) 78 2 M e B L A A 25 5%, BT DL H AT B0 ¢
— BRI

Friedenstein 25" F [ {ik40 70 4248 & PRLI6] 76 i
TN, e A 5 — A & By 18] 8 T 40
A=A o 18130 001 40 M R A IR R S 56 S 240
L, BT 1991 4 32 [ 5 K 22 PG Hi K %F Caplan A
T UCE 3 ORF 12 20 i i 44 S 18] S8 50T 40, i g 0y
(8] 75 JiT + 40 HfY ( adipose-derived mesenchymal stem
cells, ADMSCs) J& Zuk 55 AT 2001 1 R & I 55
Fr Y [E) FE 54, FFIESE T A 0 18] 58 51 20 1 2
MR AL P 1t A T P43 9 10 g 0 i 8 5
AMIAEVF 2B AYIRST T S T AR B A7 88, XAl
P HIOR B 22 A B 5T N BT B0 00 FH g 195 1) 72 5 1 40
JIEA T S 56 0F 5 O 8 £ 1 FL il R N T A 22 Ak
JOg P75 ) 7 S5~ 240 L el T JHG AR R %) A 0 o A
TIRITHAB B ET RES A S RERSE
- MZRATHEROR 1 A FEIX SR AL 3R
SR TR S T A IR A AR
1 RERA 8 78 B T 40 B 72 4 3B 1 2 AR 7
IR B

B2 R BT AR AR AL S A SR 14 57 B
TG vh S0 I ML AR T A B ZE 8L, Bk
B3 )8 T BRI B2 , B2 ik ) B 0 B0 4 2 405 5
B3 LK H A PR 2R T 5 ke 9 2 R, B s T ) A
B R A AR B AR A 35 RAE SN BT 2L
T BURNZH 245 #) Al X — A B A e 5 OR Al i 21
LA EAE R S D g . Qe /S
BRI AT DAAT BRI A S TR g, IR A E
B7 o AN R B TG 7 23 68 B2 Ik Y 1 AY @5 BE
I RN AL E R, REMBEE LN T
JUg 105 T80 52 J5 = 248 B ) A pRe /0 B T ) o 5
JELT e ) T2 A A2 B 450 B 4y
WA Z2FIA 25 40 MR- 40 TL-6 45 23 0 88 3 52 438
RIFREATIE S DB ST S L, 1 o B2 JR A5 RE T
2 RERpEFERTHaEE TR RS
Fefm £ R AR 3T

2 P FH ZE 4 ifi % ( chronic obstructive pulmonary
disease , COPD) i 5i M e 2 e HL.o 52 %, 3 i i 454

O3, A SEREREIR . 2000 A R W B B, L
R 5 A SR G, AN A i 2 ) 3 R 0 25 5
AFAURGAT SR L, AR, YRS
PEBH ZEPE TS s, B 17 18] 58 52+ 40 Jf ] LA 234k hy
L B PN T A Tat 7/ R S W D B 117}
PP, BRI Z A1, N8 17 1) 58 57+ 20 )i o] LA 5o
U SRR 1) 8 0 e s SEL 25 44 i ) /) Bty 2 21
FAFTE WA A 20 A5 2 R M IR] 78 5T 40
Xop 0 P M BEL 3 1 9 s 1) 3 A & g Iy ) 78 B T
£ L 53 D6 1) A48 L DXL AT DA R RS AR S g, it
HAPATIE IR, T 235 /) B A il B B, 38 3 % 18
PEBH ZE VMR /N BB R
3 EEFExERTHmEERE SRR L
IR A 5=
3.1 ERGHAFIREHMIER

R L BEIRIHE (systemic lupus erythematosus,
SLE ) 23 S BUG 5 8 15 I A S AR N IE UK & AR,
PSR Z A E 2200, ZRA A B R
GG A s N 22 Pl B A Y - S W i Ak, FE IR
PR E WHFE LB B MRL Tpr /)y BUVE b 52 g 54
AU DAk B 177 ] 78 5 T 20 I X 21 BEARAE 136 J7 4K
SRR ) TS5 A T AR TR /N B
PELIREIEXT G ZERLA M0 ) 5 B0 2o
DRGEELL FAARAE /N BB B AU s A SR
PGS RE ST, A Th 40 M 0 4% A6, DT Bl 28 fo g%
PEE A $ /NG
3.2 ERBMMEEATHNEA

o fE PE I A BE R ( experimental  allergic
encephalomyelitis, EAE) & 4 75 X 42 R 40, HiRR
TESEBERENE 412 0 A B S PRI . AR N
WERS AR HLRE 2 2%, Bl 28 0 & A2 AN AT i 4, O
T e s . R N B e ST B A g T I
W58 /NS R B, i 103 1) 78 I3 1 4 2 A1 2 A 4
A RAE E A RT3 5 /N BT S8 D7 ) 52
T4, /N R P T e s o TR fE s
ST G IS PR R B A /)N BRUBE AL I T 5 3 34 T PR A i
PRI 28/ U IIERY Treg 20 W] 12 B4, H. Thi
RUFN Th2 BUAH L OC Z J A . i 0y 1] 78 J53 1 4t i
Xof B i 4% 14 FE AL T G 6 465 AL A4 S 922 )
B S I A G T, AL FE SR A BT B T R A&
52, Thl AYAHAL S B2 A0 MY 25 2 5 e e P i o i
SN RE R A R, 27 AR R 540 TNF-o
FIIL-17 55, JETTAEE T 40 0 F w20 i 1o v Ak,
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G- B IR 7 4 M 40 PR R A K B 2 R
FEPLAI . T Th2 BV 2 AE ST R T, X
SO 5 A0 M DR 04 77 A A Bl T A g R I A AR
FRAGIELE ) g 0] 70 5 T AN MRS A IS, 25 (8 4 i
[a] Th2 BIANAE Sk, ko 28 (A N SR B, R T %8, 2K
LI INRE, U/ 28 A0 M R A 5, O A T A A
2 RGN LT A I R B DA T A 3] %o i 22
WEFEHEA T ORI AR T, 8 A S T 1A 2 P i
BERIGIT BT
4 RERFEZERTHmEREEER L
2 AR 5

Bl /R 2% 165 BRAE ( Alzheimer’ s disease, AD) J&—
T Z2 1R AT PPN , A 2 BOwR LT N Tau
FIAN B VER A AR 1 S o M AR ol A R 28 R 45 4
3 A R 2 S I 40 L S 386 4= Y R I U AR R
£ 6 = B3 Ao 3 A S 5 20 i I U B B AR A
NTIAS 2tk 2 M R HEAE T . /N BB RL
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5 FEREZRRTHmEREMER LN
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5.1 7 1 BUBR SR EO M

1 FUBE IR 9% ( diabetes mellitus type 1, TIDM) 32
SR S B 835 L B 2 400 5 3 AT
5 R M T &5 S — FR B I AAE , 12 & — TP AR
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5.2 ERIHGHHER
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VA 22 At 1) 440 B DRk I 1 5 s g, 2 1 S B X6
PIRIIPLRAE S . B i 1] 70 J5T 1 20 M AE 5 05 1k 9
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J AT LA Ak i 400 M, G0 v 0TS A Ik L A,
AJ DL S S i 57, R SR BN, R AT IR
7 o KT AN, A 155 8] 38 5T T 48 M AT DA 43 Ak Rl
I (R AH M , 530 22 o 200 M DXL %P 50 & ¥ 3R 97
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[ Abstract)

Nickel is a metal that humans are often exposed to during production and daily life. It is an essential

trace element in the human body, but in excess, it can harm the body. The exact mechanism of damage caused by excessive

nickel exposure remains unclear, but is related to complex cellular and molecular mechanisms. The model of nickel-induced

damages forms the basis for studying the mechanisms treatment of nickel-induced damages. The preparation characteristics

of different models of nickel poisoning damage are similar, thus, experimental models should be selected according to the

experimental purpose. This paper reviews several commonly used methods of modeling nickel poisoning.
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poisoning method ; nickel-induced injury; model building
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POKF- R 4 SR B P RE R B S R
BRI R R, MRS A FATSE H B, R A R B 45
TO7 3 PRI # B A SURON AR S A AN A
[l DR, e —Fh & 1 A A5 5 U S g i i o
ERELAIFT,

1 RUEswmmmmRE

1.1 BUESYERESRTELS

BRAL G W IR R B g 1 T A R R
(nickel sulfate, NiSO, ) Fl 5 fL % (nickel chloride,
NiCl,) . BRIL G ¥ i B AR A AL 2 SR A T SRR h
SEREAR AR 7 s SR A AR, TR GE AR R
C AR AR ), K A o B 8 T 219 J ), R
A W s T ST 2 L T R A R v AR A 114 7 5
Ni** 32 B30 0 75 & ST B IOR DNA R A6 45 5 X
R DNA B 58 4, 320 DNA BEAY BT 2 DNA -8
FI3ZHk A L DNA B &5 , A AH SC B i 2 5k
R AR S R ORR A B AR
L0 1,25 2.5 F1'5 mg/kg 1) NiSO, 4% 14 d 7E
B & Wistar K BB I, KRS AL 2 rp A B
e, T ZH LA RS U (NOS ) 16 7 1 [m] i 5 |
e NO & 5 T [, 52 B W50 & - 300 OC &R 5 5 e 52
JLTIRET 51 R M LH 0 & R, 1 N Bk
2, T FSH Y 7 it B AIC, AT B2 h T ad i &
BORBUT ffi - A Dhge £ 6L, 5 i — e e
jIE, Doreswamy Z=l4 2 1. 25 2.5 Fi1 5 mmol/100 g
F Y NiCl, 15T CFT-Swiss /RIS N, /N BREE L
ZHZUH B DNA #5145, A 0 OK T4 &, RS 7119
JE R e, 5 B 0 7 KOG R
1.2 BUEYFRERNTERLS

FRFILER (nickel tetracarbonyl, Ni(CO),) /&—Fh
SRAVLEY, BN CO 76— & FIE AL, &
—MRIEEY A, 5 RIR S B R 3 A ]
S RERE B R RN AR S AT AR i B i
FRISC AT FE A, S W) R 58 TR 28, I e 46
Fdpe ™ T, ] I R ™ A I K | 3 i 0 2 P
AR s I A7 4x B B MEAE T, AT OB R R 45
EF R LS LR EIRERY PEEYRA
20,135 #1250 mg/m’ AYERILER(E SPF 9% SD K EUIK
AYEEE, LB FUE IE DNA 545 , 52 B 8 0 5 i -
ROV F B o A 45 g 7 o ) e A R 0 B2
[ R A5 T SPF 4% SD K BUZE 24 48 72 h Al 7 d W}

A 20,135 F1 250 mg/m’ Fhe JEAE A6 00 i 9 v A vk
R BME B B i 5 R A MR S R A -
NG, BRI, I B 5 B T AR S S b
S F8hr, R AT 8 T 2 i
AR 18y e N7 TR XGF I | B A5 A4 S i (R 5 R
AN T A BE A B T 05 3 48 A B B R 1 S B
i, LA 5 WA Sk AN g s ol T i sl A T,
AR LA O
1.2.2 BRI SE N e

BB A R R AR R PRI R AR 1
L0 TNAE i 3 1) B 4 o 2 R Ak & 9, FEAH
T R R B P R AR R R T A S
PRI T 3B A DA SRR B A b A0 B R R
PL0.5.1.0.2.0 F14. 0 mg/kg X} Wistar K FE N
T2 d, 85 BRI BIG HR IR R 5 | R B2 20 ) 45
fedtt 15, R B S 08 T2 A OC B 1 p-JNK, Bax,
Caspase-9 Fil Caspase-3 fJ 35 I, e 25 B4 i
PR AR 7 1 AT DABEARUAE b TN AE 1 32 R A B
15 LBt BRI AR 0, SR RG24 rh B A
25T, 3R B R 45 0TI RE = 2 A ) o Y 3 )
YER
1.2.3 YREMEE TRENYE

g K & 1k B ( nickel oxide nanoparticles,
NiONPs ) JE4% (0, 2 A (03 J5 i R oK, IS A8
W, W TRRMEK, MARE TR R, FEM
VAR ZE 10 %8 5 70 R 25 €0 59, P e R 8t 36 1 kL, D
KTl B R Rk, S Rhm ATk E . —
B8 AL R 0.5 mg/m(LUETT) o A I e A
BB A 1 B L AR E A RN R B
WA T BE DI BE AN DI RESE . Chang 2610
FALAKREBLIA TR 0. 015.0. 06 Fl1 0. 24 mg/kg HELE 6
JATEA Wistar K BRACE Hr, 5 BOK BRI NE £F 21k
FEPN R PRI AR, 1 R IO 7R i T e e 20
SURTHLE R i IR 27 4L, Bai %' 10,2050
F1100 pg A AL GIOKRER I E T BALB/c /N R
B RPN U IEZH 215078 FLH AT 1L
1.3 BUEYRBELERELS
1.3.1 HAAEYS O AR

B A Y T T O AP TS Y B Bk
PEANMR, TERRIS Yo E b X, ik A 2 1 ik A
RS N B EN EERHE 22— Yin
21T 300,600 1900 mg/kg 1) NiCl, filA 4k B
PG R Pk b 4350 T4 7 .14 .21 28 35 il 42 K4y
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S BESL5 Bh ), 45 R 3R R 2R 57 Y I IR B &
PRI T R, L2 2059 360 2 9k 2 308 9 v ok 2 40 e
Pl /b 2 B I R -0 B ] -3 O R W
214 300,600 F1900 mg/kg (1) NiCl, fil A 4 B
R A Al oK - R &, &3 NiCl, A s/
I AV I s AR 1gA* B 410 ) B0 AT slgA | TgA |
IgG T IgM B & it B2 o 266 5 v 1) 1R VA 9 22 T e
245, NiCl, 7E 30 1A 9 BLA 1 b SR VR F 38 R 1k
2 A TE L7 1T DA BAE B S M E H IX Y
R AR ZH A Wit AR N Z 2R 52, {H X
T A S R T 5 S0 90 S Y 4 ABR I BR
1.3.2 LSV E Yt

Rao %1004 8 16 mg/kg AY NiCl, 18 i # B 19
F7iE A Swiss albino /N BRAE P, S350/ B 5 8
B2 RN B A ALY (LPO) BKE TR, RIS 1
HRK(GSH) | EBTIR i iR 7K S LA B 48 Ak 4 15 Ak iy
(SOD) Flit Ak SO 16 M 3 N e, 2Ryl
TR R 2R AR e i R W aE o i O A
SPF %% SD KA, WAL G W TE K RIA N Y
OAETESL, G5 R R I, KA, KREX B
SEINEGEAR I T S SR Sl T = RO Bl
M, HEE YIS DR, Pt a5 2 T LA HE
(R Sl g i (B L 5 A2 BREE A 7 =0A R
], 75 45 R Wi e B R A 5 5OR B BTE A48,
B SR I
1.4 BEREESGEENERNART LS

B A BAA YA SR SR NI, Ni**
B M 52 56 5 ) U 2% PN 2H B o B oA
MRS it i PR R N Y R KA
SHAJG , Wistar K BRI Ay P AL 1) 5 i) 0 285 A 3
A3 T K T AR R 45 B R /R KN —
AR, B /NER 9 20 M3 2 ) 98 s i 78 3 4 4%
JE A LR LT R R UL A A R
ST AR AR 902 2 A B8 2 o SR I BT
B, FENH TR AR AU Y R DL
O I R GERY SR 202 U AT 5 R A
B 24 S BB YT 2 08 T A W A Y R TR R
[ §ii 8
1.5 RUESYEBFEMRREELS

AR B R L 2 o 1) B A0 & W ol i LT H
AT A5 AR o 1 R D R L 1 R 2 A
L R O S PN N 8 S S I RLP O NN /S
A RIEAER RS YR Ry —Fh A2 By J5 AT 7E B2 K5 |

ARV il v e R . B SE P 5% ~ 5% iR
FRER 10% ~ 10% i FR R FI1 10% i R 5 B v fill % 21
HEE 3 d IETET CSTBL/6 /N U Ik e i, /N B PR
F IR K B O 4T B BB R A, R
A R385 Rz bk B0 8 1 0 i 9 i A s B AR Ak, L
R A A R -4 KT B
1.6 HEsAA

LAt G 7 07 00 A 5 i kA S e 7 A TR AL
BB Y B AN R e B R L W] e 2, HoAh R 1L
G E MY X ANEYE I ER
SRS YL REAE AL o] BE R[], 5256 3 1T LAAR 98 AS
[l H kR Aad e i =,

2 RUSHAmGHIEE

2.1 AFAMRLEHHARZRG

AR AL A F B R B AL R (nickel
sulfide, NiS) FI4E1b45 ( Nickel oxide, NiO) , 3T —
L AR B VE T4, B3 AR L & )
XM, EEE0% 1.0.2.0 1 4.0
pmol/L 1) NiS ¥ i e VR T3 <V R 4 fifg 24 h,
A % P 4 (ROS) AR 4Rk N 3 R - TS R
(MDA ) 7K -3 &5, 41 i %0 £k 2 38 9 XL F- SoD il
GSH-Px 7K F-R#A , B NiS ] L 1 38575 40 i S Ak
7, e T BN M IR 15, i R A R 4 i R
NiS SEMEFEA NS S R 4 16HBE £, JIE B 45
rm B NiS ik 40 H W75 S 16HBE 40 ig 5% {22
TR ALER B R 1 40 B T B L 5 4 e B Ak
PIRAE RS 52 2R 405185 B0, Bk, mT DL 22044
Al PR 2% X5 40 M B S
2.2 AAMENEDARBRG

AL A AL NisO, 1 NiCl, , i F
Az R K SR AN AR R 5L 5 v ELERVE T A, B
KA S Y AR O . R R RS
Yy EZLE AR BT A T-E A Bel-2 A 2 40
MOJR T A Bax 175 5 40 T A 5 ST N
B4 AE, DG 2 55 0% 62.5,125,250 500 Al
1000 wmol/L Bk AW LA E T S AL BT 40 i 3
6.12.24 36 F1 48 h Ji, 52 AL [A] 5T 41 A 14 56 52 240
il S PR e R RN e R, HARL A
Y T v 20 76 P A 2 L R W U ( LDH ) B
WA KR 1000,500,250 125,62, 5 Fi
31.25 pmol/L B AL EWVER T N AL 4 HfL 72 h, N %
YU A A, R TR G v LDH B i 3 R, R R



818 T E LI ENY) AR 2019 4F 12 A %5 27 %55 6 ] Acta Lab Anim Sci Sin, December 2019, Vol. 27, No. 6

TSR AR R RS AL A — SRR 3
20, S0 2 4 B A7 3 R R, A A 4 B P
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Analysis of factors influencing the modeling of immunodeficient mouse or
rat models transplanted with human thyroid cancer cell lines

ZHU Liru, ZHAO Deshan”

( Department of Nuclear Medicine ,the Second Hospital of Shanxi Medical University, Taiyuan 030001, China)
Corresponding author; ZHAO Deshan.E-mail ; deshanzh@ vip.163.com

[ Abstract]  Thyroid carcinoma ranks first among the malignant endocrine tumors. Immunodeficient mice or rat
models of thyroid cancer-cell-line transplantation represent microcosms of human thyroid cancer, which are of great
significance for the study of the pathogenesis of thyroid cancer, drug therapy and the mechanism of iodine-131 treatment.
Understanding the key influences in the modeling of thyroid cancer immunodeficient mice or rats could improve the success
rate of modeling. Therefore, the factors affecting the successful modeling of human thyroid cancer cell-lines in
immunodeficient mice and rats are briefly reviewed in this paper.
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