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Development Vision of Laboratory Animal Resourcesin China Based on Ability

I mprovement

HE Zhengming

(National Institutes for Food and Drug Control, Beijing 102629, China)

Correspondence to: HE Zhengming, E-mail: Zhengminghe57@163.com

[Abstract] Laboratory animal is one of the important basic scientific research conditions to support the
science and technology innovation in the fields of life science and biomedicine. The new and rapid devel op-
ment trend of scientific and technological innovation in China calls for strengthening the strategic position
of laboratory animal resources, accurately grasping the creation mode of laboratory animal resources, further
improving the policy system and operation mechanism conducive to the creation and development of
laboratory animal resources, as well as the service platform for the preservation and sharing of laboratory
animal resources, aiming to improve the service level of laboratory animal resources for national scientific
and technological innovation.

[Key words] Laboratory animal; Science and technology resources; Development vision
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A Modified ALPPS Mice Model Based on the Blockade of Portal Vein by Matrigel
SHEN Hao, CHEN Yao, SHEN Feng, WU Mengchao
(National Center for Liver Cancer, Eastern Hepatobiliary Surgery Hospital, Navy Military Medical
University, Shanghai 200438, China)
Correspondence to: WU Mengchao, E-mail: mcwuehbh@163.com
[Abstract] Objective To construct a modified mice model associating liver partition and portal vein ligation
for staged hepatectomy (ALPPS) without relying on microsurgical techniques, and to verify its effectiveness
in stimulating liver regeneration. Methods  Seventy-five adult C57BL/6 mice were randomly divided into
three groups: ALPPS-microsurgery (ALPPS-micro) group, ALPPS-matrigel blocking (ALPPS-matri) group
and matrigel blocking control (Control-matri) group. The ALPPS-micro group and the ALPPS-matri group
were treated with microscopic ligation and matrigel injection to block the portal vein blood flow, respectively.
The Control-matri group served as a control group to verify the effectiveness and safety of this surgery.
Data of operation time, intraoperative bleeding and perioperative survival were recorded, and blood and liver
samples were collected at different time points after surgery. The effects of different operations on liver
regeneration were compared by measuring the ratio of liver weight to body weight (LBR) and detecting the
expression levels of proliferation-related molecules Cyclin D1 and Ki-67. Results Compared with the
ALPPS-micro group, the ALPPS-matri group had shorter operation time[(19.0 £ 4.6) min vs (37.5 = 9.3) min,
P<0.05], less intraoperative bleeding [(153 & 39) mL vs (317 & 124) mL, P<0.05], and lower mortality of I
stage surgery (4.0% vs 20.0%, P<0.05). The detection results of LBR and the expression levels of proliferation-
related molecules suggested that the ALPPS-matri group showed a similar effect on stimulating liver
regeneration as the ALPPS-micro group. Conclusion  Compared with the traditional microsurgery-based
ALPPS model, the modified ALPPS model using matrigel has a similar effect on liver regeneration with shorter
operation time, less intraoperative bleeding, and lower perioperative mortality.
[Key words] Hepatectomy; Liver regeneration; Animal model; Associating liver partition and portal vein
ligation for staged hepatectomy; Mice
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Comparison of Different Slicing and Staining M ethods of Caudal I ntervertebral

Discsin Rats
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[Abstract] Objective To compare the advantages and disadvantages of different slicing and staining
methods of caudal intervertebral disc in rats, so as to provide a theoretical basis for clinical diagnosis and
experimental research. Methods The caudal intervertebral discs of SD rats were collected and made into
frozen sections and paraffin sections. Hematoxylin-eosin staining (HE staining), safranin O-fast green staining,
Masson staining, and toluidine blue staining of the caudal intervertebral disc sections, and immunofluorescence
staining of type I collagen (COL- 1), typell collagen (COL-1I') and glycosaminoglycan (GAG) were
performed to observe the tissue morphology and protein expression. Results Of the selected staining
methods, HE staining of the paraffin sections clearly showed each layer structure of intervertebral discs;
Masson staining results showed fibrous annulus tissues and nucleus pulposus tissues; safranin O-fast
green staining and toluidine blue staining results showed cartilage layers and subchondral bone structures.
In the frozen sections with immunofluorescence staining, COL- I was dominant in fibrous annulus, COL-II
was dominant in nucleus pulposus, and GAG was mainly secreted by nucleus pulposus cells and nucleus

(€T B] B AR RE Y B) I H (31700854); 35 B2 =B RHIMEIHT 1B\ (BY KC201910); s34 P2 =BT S8 A= AlFr vl
(BYYCXZ1929)

[MEZ BN BT (1995—), B, Wi t-wioid:, MFHFAUL TRV . E-mail: 15255222891@163.com

[BEIEE] T (1971—), 5, Wi, EAELIN, B2, NFBEEREYSFHR TR E-mail: jzguan2002@163.com



Apr. 2021, 41(2)

S Eh 5 LA S Laboratory Animal and Comparative Medicine 101

pulposus-like cells. Conclusion

When observing the layer structure of intervertebral discs, staining

techniques such as HE staining and MASSON staining should be chosen, and paraffin sections are better
than frozen sections. When observing the expression and distribution of various proteins of intervertebral
discs, immunofluorescence should be selected, and frozen sections are superior to paraffin sections.

[Key words] Intervertebral disc; Paraffin section; Frozen section; Immunofluorescence; Special staining;
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Figure 3 Local expressionsof COL-1, COL-II and GAG in cross sections of caudal intervertebral discsin rats (X 200)
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0.05), {HRZIM % HBsAg X ALK (AHBsAg) W& RTA R Eh K6 AL (4 P < 0.05);
M HL S0 G/ RS 8R40 40 HBY DNA (P < 0.05, P < 0.01) F14{£lt HBV cccDNA
¥ U (P <<0.05); 7 & ALAE W] WA/ i HBYV DNA #5 V% (P <<0.01), ifixi4l
#1th HBV DNA FIHBV cccDNA [FEFAAR & (B4 P > 0.05); Y4k, S5 412 HBcAg
YERAHIE (P> 0.05), M7 #x HBcAg T RIMHEI/ER (P <0.05). &8 HkIhfgis
W HBV cccDNA /N RER GBS FH 1A 97 20 IR v 107 2 20 JF 98 1) 25 )97 Z00E i

[KHIA] A R ig; kg 4%EMN; W& % CBA/Cal /MR
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Application of Immunocompetent HBV cccDNA Mouse M odd in the Efficacy Evaluation

of Matrineand Artemisinin on I nhibiting HBV
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[Abstract] Objective To evaluate the effects of matrine and artemisinin on immunocompetent hepatitis B
virus (HBV) infected mouse model, and to lay afoundation for the application of the model. Methods HBV
covalently closed circular DNA (HBV cccDNA) was synthesized in vitro. Male CBA/CaJ mice aged 8 to 10
weeks were injected with HBV cccDNA at high pressure through tail vein, and then intraperitoneally injected
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with matrine or artemisinin in acute or chronic infection periods, respectively. Quantitative PCR was used to
detect HBV DNA and cccDNA in serum or liver tissues of mice. Enzyme-linked immunoadsorption assay
(ELISA) was used to measure the content of HBV surface antigen (HBsAQ) in serum. Immunohistochemistry
was used to determine HBsAg and HBV core antigen (HBCAQ) in liver tissues. Results In HBV acute
infection period, matrine and artemisinin injection at week 4 significantly inhibited the secretion of HBsAg in
serum of mice (both P<0.05), and reduced the expressions of HBV DNA (both P<0.01). In HBV chronic
infection period, matrine and artemisinin had no significant inhibitory effects on HBsAg in serum and liver
tissues (all P>0.05), but the decrease of HBsAg in serum in the group administered with matrine or artemisinin
was significantly higher than that in the normal saline control group (both P<0.05). Moreover, matrine
decreased the copy number of HBV DNA in serum and liver tissues (P<0.05 and P<0.01, respectively) and the
copy number of HBV cccDNA in liver tissues (P<0.05). Artemisinin only inhibited the copy number of HBV
DNA in serum of mice (P<0.01), but had no significant effect on HBV DNA and HBV cccDNA in liver tissues
(both P>0.05). In addition, matrine had no significant effect on HBcAg in liver tissues (P>0.05), but artemisinin
did the opposite (P<0.05). Conclusion The immunocompetent HBV cccDNA mouse model can be used to
evaluate the efficacy of drugs for the treatment of acute and chronic hepatitis B.

[Key words] Hepatitis B virus; Chronic infection; Efficacy evauation; Matrine; Artemisinin; CBA/Cal mice
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L= 1.0), YL AN A HBV /N EUSZL Bl Ty 5

%5 8 JAKL M HBsAg FHPE, [H A HBV DNA 2%
KT 10° # U1 /mL 3, HlKrh HBV cccDNA i
RPEME, FEH TG S22 VPN 09T .
16 ZHYRW

N IhEE Y HBV cccDNA J5y 8 fi (Ab T2k
B RIS 26 J& CAETARERAD (178 R 25 5l b AL
O TSR . T E RN A B AR KO R .
N 6 0, Je/NEA TR NIE RS 50 ug/g v
Z:W. 50 pglg 1 i 2 R 0.9% SN
WO A2 0 D), H3d 41k,
B9k, F27d (K4, gyt
o T R ERBICR 0, ST B HAACR
R SRS AT RT R UR S 25 )5 55 1. 2 3. 4 4,
g P A /N SRR AL B ) A 4 2 T R T 4R 4 2 )
2. 4R feln —ROBER IS G, SR
1 1 T T A /0 B 20 SRR IR i LI 380 ME V25 DG A B
I R A
1.7 EFEE PCREHMN HBV DNA #1HBV
cccDNA

FHI5 B 55 R 41 DNA/RNA $2EUGR &2/
BLE BT 4A 4 HBYV B DNA . {# ] CFX
Connect™ Real-Time System & & PCR {1
BlazeiTag™ Universal SY BR® Green Supermixis i)
#1147 HBV DNA 1 HBV cccDNA (15 B PCR 6
M. HBV DNA I L3514 (1493) J@41k 5'-
TTCTCCGCCTGTCGTACC-3', Fiisl#¥
(1638) J¥%1 k) 5'-GGTTTCTGTGGGCGTTCC-
3'; HBV cccDNA [1 Eiifsl4 (1559) J¥41h
5-CTTCTCATCTGCCGGACC-3', Fisl#
(1864) J¥41l 5-CACAGCTTGGAGGCTTGA-3 .

{EHEAT HBV cccDNA 56 5 7 PCR Kl 2
i, FEMRAMIING Ts A BEFES, JBR&MA
B DNA, {28 cccDNA, DLk G 41 ff &
40, HBV rcDNA % cccDNA [#52m, AdiE &
RO gt B e . I8 Ts M RRAMII BRI St
W45, 37 CAH 1 h)E, 172 °C 20 min, 1§
PRSI E T — 20 CHRAEH . T8k
Il HBV DNA i1 cccDNA (1) PCR 4™ ## &4 U1 F -
94 ‘CHiAsPE 5 min; 94 CA4ME10s, 57 CiBk
30s, 72 ‘CIEAP30 s, 40 MEH; 72 CIEff
5 min, JFERHUSARMZ . w5 PCR A Al H
A B DI AR E S (5 X 108 #2 01D LA
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exiflbrdEdh 2, KT 2 AT HBY DNA &
cccDNA # U1, RIGgitEniimANZia s
Az B AR ZKOG) FRZRL K 22 57
1.8  HgEL & R M E A M1 57E B HBsAg 7k

F IR HBV 2 [ 705 2 Wik ) S E D] 440
PR, K FH TR s Y38 WAL BRI ASE W0 FH 24 )i 4% 470 B
T HBSAQ 7K1 AN R ) A Wi v BH
PEXRF RSP H4 06 25 Bl NCx << 0.01,  BH XS AL
PN AL = 1, AW ORI R RO
FEAE 3 {5 COV fH (COV=NCx+0.100) [F]
L= 1.0, HIW4FEA HBsAgRH M. A HBsAg
FILRMVES: F HBSAQ bRk s S 42 57 1
ek, &AL B A HBsAg Frifl: M 2615 21
)22 2CTH 5 HBsSAQ 7 & HBSAQ ARAETIE 1)
SR AU/mL, FEA HBsAg R I BEA LAY
100 &5 MiRE, BIbTHRAS R A HBsAg 7 & A
ARG, AT 102 U/mL .
1.9 wIEHLUFZRNATHELF HBsAg FA
HBcAg 7k J

¥/ RFIEZA LU e 7E 4% 2 R R iR,
bt e HEAT A QR ANY) e DR 0 IS R 7K AL
PURMESR . PR E SAES, FH DAB B (i
W, &L WE T vkl . AL LR
MFFFZAZ HBsAG FIT HBCAQ IS FH fRdidd ( TARHE
FRELL 235k PiHBsAg (1 :100) F1
HPiHBCAg (1:200) —Pi, HPiL1gG (L:
200) il i IgGH&L (1 :50) —Hi.
P2 A SUL2E R IN 25 A 1T 7 HBSAQ R IATE40 i,
HBCAQ FIATEANMAL s ARG A 47 7E A T s
Bk O, WAPURBHMEG S -
110 #HitFEaeE

K HH SPSS 22.0 4t v 27 A EAT S 58 45 SR 4k
P Ate B SEhe e /DA ST A 39k, 4 AR A
AXEsFEox. ZHLERKMTT %00, AN
LK LSD-t K5, P < 0.05 #nzEF HES
R .

2 &R

2.1 ZhFEBYEE ST AT
—4Ey it 37 1L CBA/Cal /MR, R ke Ik
FESTHBV cccDNA Jr 25 88 A6 /N B UL yE HHBSAg

F1HBV DNA % &, I HBsAg FHYE H HBV DNA
LR KT 10°# DI, Hlae o HBV cccDNA F7
FHPE. 453 7R, HBV cccDNA R /)N B
36 M, @BHMEN 97.30% (36/37).
22 HBVEEAMHESHANTERZINFIMER
221 ZhHia ) R HBsAg 69 &k

HBV Bl (R4 4% HBV cccDNA Ji
G 8 FD) MR SWAT SRS CGEO
D) MerH)na 1. 2. 3. 4 B, BB E
W 92 A6 0 /N B UL Y R HBSA g IR IE K (]
1A . 4R ER, HZWMEEENHBV
cccDNA FRL/IN R 2t HT HBsA g B A7 W 2 (1 4161
RH, (HRT 3 JE S A B R KOG AR A L e
BERE X, AL 4 )5 HBsAQ /K- V-4 1 2
FEft (P <0.05).
222 AMiedhiti ) R HBV DNA ¢
PR

X HBV B4 e BN L, SR H S o & PCR
VAR T SN T R A M A 4 T
/INRAEH HBY DNA & (E1B)Y. iR E
7, FZ5)A6 4, HBV cccDNA FHY /N B
1 HBV DNA 2 ULELb AR B R 7KOo6) 2R 1 2 2>
(P <0.01),
23 HBVREIEMHEAESHMNESRVMGIIER
231 [2Hashidse o RoiniE HBsAQ 9 & ik

/INER L Y HBV cccDNA Jii 275 26 4 Bl 4% 415 HBV
426 4, UEANHBV BRI MEY], XIH [FAE
WP RN TR T /N RO ST H 2Ry, T
UNPTRIT M2 I 50 2 JA RN AR 4 )8 8- 3- AT — IR R ik
KM, B i SR FH g TR B 2 VB B A /0 B 1 v
HBsAg /K1 (K 2A). iR E/R, LW 2
JA B 4 J, 55 AH R AR B ER KO AR AR LG,
HBsAg AL AW & (P > 0.05).

[INF, 2041 25 i HBSAQ 4461 5 F 25 ) 26
4 J{ HBSAQ #nl {2 %, TH 5 H A B K
(Bl AHBsAg), HZRWE 2B Proax. 4iRE
WY, PG5 2 A, PIAS 254 4R A2 B 5 KO iR
1M AHBsAg LW W %57 (3P >0.05); H
s, RS 4 K, SRR AHBSAg
LG, SRR AN A AT AHBSAQ BI47 AL
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A O kmik B
[=Ie 27

o 4 — - 2
‘SJS' LB 3 mma
WX R b X
2% . e
8E , * a
T. & E
2 T
< g =K
(eI '3
g5 i X
X, g ¥

2 3 4
LrZmia)/ e

LPI () ] )]

VE: HBV cccDNA ¥/ 8 JHBI AN, HBsAg R Z T4 &R MR, HBY 22 AT 4. 15/ Mo
MALMILE, %M 2541 "P < 0.05, "P < 0.01; 416 /M.
1 28 CBA/ICa) MNRAE BRI T B HRIATT /A HBsAg (A) FAIHBV DNA KFE (B) #yZ L
Figure1 Serum HBsAg (A) and HBV DNA (B) levelsin CBA/CaJ mice during acute phase after matrine or

artemisinin treatment

EBZEF (B P<0.05),
2.3.2 1Mt ik A HBY
DNA #= HBV cccDNA ## N 4& & 1k,

76 HBV B UGN, 4y25)550 4 B/
WVE MR SEREA, 2l $e BUR B LR 2 DNA,
K H S 5 & PCR ARSI A% 21/ BL00E H HBV
DNA (E3A) DIAFZHZIH HBV DNA Fil HBV
CCCDNA (MG HEAT Ts BEVIALEE) (1) #5 VIS I
(K 3B). &RKRH, S a0 5K/ R
WS EL 2R 214 HBV DNA (1 )% (P < 0.05,
P <0.01), thag &K/ RFHLH HBY
cccDNA [# U4 (P <0.05); HE, &
FZAU L3E H HBV DNA 3 1 B 3sI1EH (P <
0.05), IMiXffIF¢H41+H HBV DNA F1 HBV cccDNA
EFRY M Esgm (3P >0.05),

2.3.3 EMHHL BT T ZATALR HBsAg =
HBCcAg#) & ik

o AR LU AT I 245 ) HBV B g 4]
N 2 HBsAg AT HBCAQ MR IETH I, 45
BoR, AR AR S0, s RN
R RE ML %¢F] HBsAg Al HBcAg FHME %A (A
AA) o OISR B RS 5 B b AT SE vt 20 AT
g (B 4B) Wor, SN HBsAg F1 HBCAQ,
DAMTT i #A HBSAg E S AN (35 P> 0.05);
HAE, 57 &% HBcAg ik A3 1 & 1 401 1
(P<0.05).

%% I, HBV cccDNA #4445 HBV Jik 4y 2t
AU PEHN BB 2 SN E =897 n, %
k7ol o | AV Ry st/ R S N iR A RE TR HEVES
(£,

A S = gmpk B 20r o ik
e ==
o 4k [Ty = 9 . X .
=] & o L = E 2
o - % = X 15
%X»S 22 - HEE
oa 3f m
-
% = £ E 10f
m E .
T . 2F o
5 2
e =L 25 ot
0 0.0
0 2 4 2 4

Y52t a) /)& Lyt /4
#: HBV cccDNA #9254 26 JERIMEPEI. HBsAg & ZBUAT R BER I PR, HBV & ZBIAT 28085, HAERLEh /KX
WAL, FHZU P <0.05; 46 H/hR.
2 12148 CBA/Ca) /NRAHESWA B EHR AT RILEH HBsAg KFIL (A) RIAFFERAT (B
Figure2 Serum HBsAg level (A) and decrease (B) in CBA/CaJ mice during chronic phase after matrine or
artemisinin treatment
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7¥: HBV cccDNA 4L 54 26 R PE . HBV & LAUIT 480058, cccDNA fdb M 430K DNA. 5
AR AR K FRALA LG, FAZ541°P < 0.05, P < 0.01; 416 H/MR.
3 1214 HA CBA/CA) NRAESHWABEERIAITRILE (A) RAFAE (B) H HBV DNA 3 HBV cccDNA #%
Figure 3 The copy number of HBV DNA or cccDNA in serum (A) and liver tissues (B) of CBA/CaJ mice during chronic
phase after matrine or artemisinin treatment

A A RERK T B HHE#
HBSsAgQ
HBcAg
100 - B S,
- R
- 80f
I =
a ilz 60 |
S8 ol
% & -
o -
T = 2}
0
HBsAg HBcAg

¥: HBV cccDNA #3453 26 RIS . HBsAg A ZMAT % 9igE (HBV) EHi)i, HBcAg I HBV
B, SN RAMW, M2541°P < 0.05; 4416 K/
B 4 SEBRUFEENIEMEE CBA/Ca) /NRAE S F S RIAT FATHLRAF HBsAg #1 HBcAg AIFRIZK T
(DAB ##, X 200) (A) REMBMEESHELRITER (B)
Figure 4 Immunohistochemical detection of the expression levels (DAB staining, X 200) (A) and the number of positive
signals (B) of hepatitis B virus surface antigen (HBsAg) and hepatitis B virus core antigen (HBcAQ) in liver
tissues of CBA/CaJ mice during chronic phase after matrine or artemisinin treatment
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% 1 HBV cccDNA #3/NRARER T 4 Bl B S WA E SR HBV AIHI M RITMN
Table 1 Inhibitory effects of matrineand artemisinin on HBV in HBV cccDNA mouse model after 4 weeks of administration

ki e L)
2Y) i i 4 A
HBsAg HBVDNA HBsAg AHBsAg HBV DNA HBsAg HBcAg HBV DNA HBV cccDNA
‘I’]‘“‘g;ﬁ)‘ﬂc * *% — * * — [— * % *
%H?\‘ * * % f— * * % f— * [— f—

T * FoR P<0.05; ** F£or P<0.01; - F78 P>0.05; HBsAg 4 Z T4 # (HBV) FEfiFi)s, HBcAg A HBV # Lt

Jit, AHBsAQ E/k HBV FIX 3R I Fi )5 R IE K1

3 g

TS N R JE AR 2 o) 3 R I
— MR A, B RO R, BAE
4 PURTE NP S 25 BE U2, 124, FE
s HBV EA 7, RIS R 2R, &S
Tl B B IEG 7 JHL Al 245 9 3 400 61 JH 40 Bl 2 25 R 4
HBsAg, JF4Ifl HBY DNA &6 15171, JLAE
SO N H TR Ry, (HEHEE 6
HAE R MR TS MR, s
HBV [f4F A J71H H ik iE K /> . Romero ZE00F|
F HepG2 2.2.15 4l ffa #5184, HPLEWI & RS
PR K A A R A B RS HBY fEH . B
ot HEEEAPHBY BRI PUR f WA
HE— 0 VF

HBV (] HBsAg #l1 () HBV DNA 7t 541k
WAELER [ 6 A A, B St HBV sk
Mgt HBV B4elel, 54k, HBV Bl KR40
REEEMNAFENG, 90% [ A UE— v
Y, BRI ARG . MR T B E
JUHBV BYER, (T8 ) L hse Mk R & 58
. ABETE R RESEAE Y225 HBV . 90% (1931 4
JUATE YL B 6 A I i 1 Ry 18 v 2 P,
BRI, BRRA B A Y E R, e il
IR HA 1y B .

Ik, HBsAQ T sl CAEImR 42
N, FAKSP AT R i 99 4 3055 9 90 JE e A
k. HBV DNA & 32 H T iFG HBV &4 14
PP B S HI7KF R B0 BE R YT 30 NRE B 6 A
JTRCHIWT O E Z e bR . 594h, HBCAQ fEX 70 9%
I 23 B TR0 FER 0 e A A RS g T A — N R

A M FR b8, [H i, cccDNA /& HBV iF
NG M g R L S HEAT S R () R A
BRO, SEDLE 00 25 25 IR IR AE LU BRI 3=
LERAEY Y, ot I ARETT AR T
22, PR, A EIREERR AT A RO 2 AR
AR

AHH U 56 P T REER T A ST 0 AR A
R, RRIESARSNE T HBV cceDNA T 37
o ThBE IEH ) CBA/Cal /N R k)G, R I
HBsAg B H HBV DNA KT 1 X 10° # Il /mL ()
/NEA 36 M, BRI RIA 97.30%. B 115K
B4k BAIESE, SR HBY bR, JUHSEHBY
cCCDNA feRIE, I BE4E Ay I BR nT ik 4 A
b, T S g L0 B, {Z AR 1) pk I 4
S, N R BN B T A

b, ALK 36 2L HBV cccDNA BHTE:
/INERUBEAY 3 1l HBV YL 2 HA AN HBV a3 1
i, REGNEET ST EFEX HBY 2R EY
AR . TR G B, S BR T v R B
REAE B A0 5 HBSAQ 1405, SLRE R 1L,
& HBV DNA 152 H]; &8 1487, 05 SAE &
FO0 HBV BRI T I B E I 2. fEsuie
PEEA, SR AR R B PR T AHBSAg
J HBV DNA /K Jii a5 R WARIE, a5
DAFE SCHRHRE TR A A1 S50 &5 S M I PR 45 TR 1 2224)
FER—F, R AWIIE R, Ol 1,
TSR F IS R LU HBSAQ 14
TERAIIE; X5 CRIE IR e 22204 —
SEFE ST, T BESE A FT R AR B AR KON AR 5 A
ZHYA S I HBSAQ 7K PA—ET . HE—D M
SO T B TR LUh HBV br &9 (1 1E
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M, #5530, 5 S0 E N HBsAg 2
HIRAEH . MRS, ABETUE RIS A
T i 200 HBV I/E B A F ) & S iRef
A4 HBV DNA FTHBV cccDNA, 1 %) HBcAg
TR ANEIER s M, 5 A RO
HBCcAg, 1%/ HBV DNA F1 HBV cccDNA TG HH 2
EMEA . DA B ST &=
TE/N B XA ZU ) HBV A — i A2 B 1R 0161
YER, RIS RI 254 (15T HBV 1F B T REA7AE

g BT, AWEITE IR S 1IE H T HBV
CCCDNA % G/ BT AL A 1 o G BRI 1 M e 4L ]
HHT TS ZPUHBY BN
W9, 25 R R BTSN Z A HBV 7 AN H]
FREEMAMEIER, X — 25 R 5 DT SCak kg 12324
A= BRILZAN, ARG RIEFEE TS
B AN v 200 HBY B gete It W AR 2 b hs B )
cccDNA. HBcAQ ZEM1EFH DI REN B, A fd
RS S0 8 F U THUHBV J 7 3L T B
WA o S SR AN 2N 7803 B 1% /)N SR AY
(AL St — 20 T e 25 AL, JE32 bl
HIBEIT, CAEASh HBV Gl 8 e A g Mk 4t A
Y EN PR 2 Bl S s .
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(1. FHEXRFHRT AR, ®T 810001; 2. HFHEKRFWEERES L5+, &T 810001)

[(WE] B @i E e REROCENSI YRR, b RO T3t S %
FiE 30 MUHEYE KM /N Zr oo FATFIEL AL AL, X fATEEZ 5 HOG R, BRI A D- 300
TSI v 2R AN R B HURYS 40 min, SERERYSEN 120 md/em?, #F£: 40 do bR
ol M B R A 1H AL R 2%, R IRALZT HE % (0 F Masson B (i BL 22 W82, i BRAL S Kb Bk
TR AL G (glutathione peroxidase, GSH-PX). %Lkl (superoxide dismutase, SOD).
F2H%E (hydroxyproline, HYP) KA (malondialdenyde, MDA) &g, LIAKASEA
JIEER R YRR I N BT SR B R R A 4 SR AR A 1 (matrix metalloproteinase-1, MMP-1). c-fos
Alc-jun HRIEIKY, AT @B R VEAL . SR SXTRAIA L, BRI B R BRI D N
Faas e HDRE, BARAOME: ALURBIE M LI, BEARALH) AL BRI E, B JE 2T Yk wk
Ao WiBE L HEFIARTEL. BRI R R GSH-PX Rl SOD & PERAIL, HYP &AL, MDA &1,
M HMMP-1. c-fos fll c-jun KIEK P ETH&, ZRBTRIEEN P <0.0D). #it &
TS D- PIREG P AR 5, DR ER BRI S0E N R B %
BRI AE Sy B AT R B IR O 2 A BRUBE Y
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Construction and Evaluation of Skin Photoaging M ouse M odel

KONG Yue!, GUO Yan?
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Cosmetology, Affiliated Hospital of Qinghai University, Xining 810001, China)
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[Abstract] Objective To establish a mouse model of skin photoaging induced by ultraviolet B (UVB)
radiation, and to provide a reference for the study of skin photoaging. Methods Thirty male KM mice were
divided into a control group and a model group. The control group received normal light, while the model
group was subcutaneously injected with D-gal actose combined with narrow-band UV B daily irradiation for
40 min at a dose of 120 mJcm2 for 40 d. The skin appearance of mice with fur on the back being removed was
observed. Skin tissue pathology was observed after HE staining and Masson staining. Biochemical indexes of
skin tissue homogenate including glutathione peroxidase (GSH-PX), superoxide dismutase (SOD), hydroxyproline
(HYP), and malondialdehyde (MDA) were measured by enzymatic analysis. The expressions of matrix
metalloproteinase-1 (MMP-1), c-fos, and c-jun were determined by Western blotting. Results The skin of
the model group was darker, looser, drier, more rough, and deeper than that of the control group. Pathological
observation revealed that the epidermis thickened and the dermis fibers were reduced, broken, and disorderly
arranged in the model group. In the model group, the activities of GSH-PX and SOD decreased, the content
of MDA increased, the content of HY P decreased, and the expression levels of MMP-1, c-fos and c-jun of the
model group increased (all P<0.01). Conclusion The skin damage of mice induced by subcutaneous
injection of D-galactose combined with UVB irradiation is consistent with photoaging, so it is an effective
mouse model of skin photoaging.

[Key words] Skin photoaging; Animal model; Ultraviolet radiation B; D-galactose; Mice
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FER R Nk R HECR M s, A
A G 5% B A5 2 RV EAT W S A 4 0 T R A T E B
VEH o BERRIEE I —A th AL RIS M SR B R 22 55
HFFEME IR R W Z
FANEPE A . PP 2 A e Fi b 2 PR o s 1) il
IR P2 A A SR 2. AN 2 S TR IR
B # Wk AR AR . WO AL A AR
TR R AR A R, T R AR AR
ShEME R B R EY . HIk, ANEEEZ
SMRK A B IR eEA . ERNTH R B e A B
R S TSR DN N e f A IR T T

FOBHh R4 Cultraviolet, UV) 434 3
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Figure1l Visual inspection of skin of mice in two groups
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2 PR/ R RRAAEH HE S (A) #1 Masson £ (B) #R
Figure 2 HE staining (A) and Masson staining (B) results of skin tissues of mice in two groups

H: SOD NHAMDEALES, HYP AR, MDA AN, GSH-PX &Mt H kA i, P < 0.01,

4115 H,

3 AHENRERKELLH SOD. HYP. MDA #1 GSH-PX &2
Figure3 Contents of SOD, HYP, MDA and GSH-PX in skin tissues of micein two groups
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Figure 4 Expressions of MMP-1, c-fosand c-jun in skin tissues of mice in two groups
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Helicobacter hepaticus I nfection Promotes High Fat Diet-induced Non-alcoholic

Fatty Liver Diseasein Mice

SHEN Chen'?, WU Zhihao'?, YIN Jun*?, ZHU Liqgi*?, ZHANG Quan?2?

(1. College of Veterinary Medicine, Yangzhou University, Yangzhou 225009, China; 2. Collaborative
Innovation Center for Prevention and Control of Important Animal Epidemics and Zoonoses in Jiangsu
Universities, Yangzhou 225009, China; 3. Affiliated Hospital of Yangzhou University, Yangzhou 225001, China)
Corresponding author: ZHANG Quan, E-mail: zquan@yzu.edu.cn

[Abstract] Objective To investigate the effect of Helicobacter hepaticus (H.h) on non-alcoholic fatty liver
disease induced by a high fat diet (HFD). Methods Twenty 6-week-old male BALB/c mice were randomly
divided into four groups: control group, H.h group, HFD group and H.h+HFD group. The H.h+HFD group
was fed aHFD after H.h infection. After 12 weeks of feeding, the levels of triglyceride (TG), aanine transami-
nase (ALT) and aspartate aminotransferase (AST) were measured. Besides, the liver index was calculated, and
oil red O staining, Sirius red staining, hematoxylin-eosin staining, real-time fluorescence quantitative PCR
(RT-PCR) and immunohistochemistry were conducted to evaluate liver pathological changes in the liver
samples. Results  The serum levels of TG, ALT and AST in the H.h+HFD group were significantly higher
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than those in the control group, H.h group and HFD group (all P<0.05). The livers of mice in the H.h+HFD
group showed multiple lesions, fat accumulation, ballooning degeneration and necrosis, collagen fiber
deposition. The livers of mice in the H.h group exhibited inflammatory cell aggregation and a small amount of
collagen fiber deposition, whereas the livers of mice in the HFD group showed lipid droplets accumulation,
steatosis and a small amount of collagen fiber deposition. Moreover, the mRNA levels of interleukin (IL)-6,
IL-1B, transforming growth factor-B (TGF-B) and tumor necrosis factor-o. (TNF-o) were significantly
elevated in the livers of mice in the H.h+HFD group compared to the other three groups (all P<0.05).
The expressions of al pha-smooth muscle actin (e-SMA) and collagen type I (Collagen 1) were

significantly increased in the H.h+HFD group. Conclusion
fatty liver disease induced by feeding HFD to mice.

H.h infection can promote non-alcoholic

[Key words] Helicobacter hepaticus; Non-alcoholic fatty liver disease; High-fat diet; Liver fibrosis, Mice
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&Y. H.h 2181 H.h+HFD 20— R RE S H.h bR
BB 0.2 mL (1 X 108 CFU/mL). H.h #EH
JitE 5 d, HEEUNE R DNA, PCR yLA M
16 S rRNA il cdtB 2 LA A S . PCR 7|4
FHTF: 16 STIRNA 1 Lol h 5 -
GCATTTGAAACTGTTACTCTG-3-, Fiis14h
5-CTGTTTTTCAAGCTCCCC-3-; cdtB J:[H 1) E
Wi %4 5-ATGAAAGAGACTTTATTGCTTCA-
3, N34 5-AGCCTGTGCATACCCTCATA-
3. AR Th A, HFD 4181 H.h+HFD 41T
G W e IR Rl B BT8R, e )
RHF R AT e, 25 FO0 RZEAT H.h 2 ] WEL 3 0
TRl KA/ R ISE 12 . BT 5RO
AR A S5 B D AG B AR R K
1.4 MESEHIEIRE

AN T AT U6 R MBS 03 4. 8.
12 Jo CARSCH RS n 3R EE n AR BRI 5 AR
BRI, 5 HL 400 pl/ Mo i T S i 4 1F T
H1lh)jh, BT 4 CkFELIH, RiiF4a4 C
Z1FF 1 000 r/min &0 15 min, YEENTE . AR
i 5 Al U8 BH P ARSI 4% 2R /N BRG0P A A e
bR TG, ALT F1AST (5 &, F MR G .
1.5 R R AT EU N

TSI ) B S AR R — D AR R, JR
o THERITURIG N 12 F, I SAE IR ik A
BN ANERACTERT 12 h 25, Il Ab B8 i PR &
ANERAAR, JFRAR RO ALFE S5 R
i, VARSI, A, FHRREUT IR &,
AR H a4 = IFRER & / K& .
1.6 RFBELELARIBRZFHM

SN IR S, EUAH ) ER A (138 3 FFEA 2, 4y
SIHIE KR D) R ARSI R UKD A B T ahar
O Ze(t, APl T R Qe (A HE B2 (7,
HARY A0 0 A A5 S (AR D BT . AR5
05 8 ' 27 AT T T 1D MERR L B st
BRI A 22404, FEHEAT 2 23003 B 27 11 55 2 0
Ore BEIUNRIEE 35K A, 200 5455 T BEHL
¢ 20 AN, SR FH 2005 4 26 [ A 98 M R i vk
RGBT TA/EZH (Clinical Research Network,

CRN) 2 H MAr#ET 4T NAFL D 355 BBy
(NAFLD activity score, NAS) FITF£F4Efb i,
FA T S WA PR T i i T 98 T ™ B R

NAS P M 34 J5 T 20 BT PR : OB
Be R AN VR IR TR, < 5% k0 4y,
5%~32% K 17y, 33%~65% Hk 274), = 66%
35 @BAEE T VMU TN 98 S T AW,
T, 0N KOsy, <24MNK10r, 2~34H
20y, =400 30 QA ERERNE, T
Hh0gy, WKL, Z2WA 25, 3TfFsAH
T, KA 1~2 43 T HE B AR RS 1 g 105 1 T 42
3~4 5 K ARRGHE R I R T BE, 5~8 /1L
A0 K G T %

K- FH CRN ARHEX] FFEF 44l AT PR B, AR
P W RS A AL ERR 0 o 54, O O0#: &
Goith. @1 W 5 LR AL BT Bk R AT 4
o 1 B SUHE AN ) 9 IR 3 X 58 ) 41 4 fh i 1
IAE T R FE Bk S L) (LA B . R IR
BIXFEJLT AT (1B H) FINI AT X 3B J 4F
Ytk (1CHID. @2 #: FELF A A IR
X eF i, @3 FAEMEL. © 4 H#:
JHF il A
1.7 SRR EE PCR AWM ATATALA EX
M EFRiE

K H TRIzol VE$ BUHIEAH 2 5 RNA, 5
TR i Al FH R i i3 K S 6 ik B cDNA
SR A GAPDH 1A WS, K SICi 98 6 e
PCR VER I (140 i/ % 6 (interleukin-6, IL-6).
IL-1B. #4b/EK T -B (transforming growth
factor-p, TGF-B) FlJHEARILH T -0 (tumor
necrosis factor-o, TNF-o) KA} 7K.
PCR Jz Wi 4ft: 95 °C 10 min; 95 °C 15s, 60 C
30 s, JL40MEA . PCREIMFHIUI T : IL-
1B L3514k 5'-GCAACTGTTCCTGAACT-
CAACT-3, Fiifi1%h 5-ATCTTTTGGGGTCC-
GTCAACT-3'; IL-6 EJif54)0 5-TAGTCCTT-
CCTACCCCAATTTCC-3', 1%k 5-TTGG-
TCCTTAGCCACTCCTTC-3'; TNF-o L3519k
5-AACTAGTGGTGCCAGCCGAT-3', Nt |¥h
5-CTTCACAGAGCAATGACTCC-3; TGF-B_Liif
5144 5-TGCGCTTGCAGAGATTAAAA-3, |
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W54k 5-CTGCCGTACAACTCCAG-TGA-3';
GAPDH L5144 5'-CCATCACCATC-
TTCCAGGAG-3', |4k 5-CCTGCTTCA-
CCA-3’" . BNFEAM I RES, K2 *2 ok
AT 45 Ry Hr .
1.8 HIZELNF A NATAFALR FHEAERRIE

ISR/ BT RE LR 2L AT s D) Fr, el #
MR PURMEE G, F 5% BSA &1, SRIGIA
Hbi i a-SMA H1 Collagen 1 —4i CTAEMAAR
FLbBiti 1 0 4000, 4 CIV 16 ho MINEE
R BZ AW EI I PR I EEW, 37°C
W30 min, Al DAB R (. s
AT A H R AR, AR OhRd
R 4 2 RIS B M .
19 HITFES

i F SPSS 22.0 B A 1HEAT 75 S 36 45 F A i o>
M, JtH GraphPad Prism 8.0 #4-4I/E4E it K .
TSI BT 3k, A xEs TR, £
A LeR ST 7 2= 0081, TR A Bonferroni v T
P LL . AP < 0.05 b= R gt X,

2 #R

21 PNE—REIER

e SR R, A PO R AL AR K
KAETE IR, BOOEE; H.h AN REE
HIPRLEL ;. HFD 0 AT H.h+HFD 20 /) BB 5 e T
PRSI 2K, 4% B s A By B, R
HHE. A/ RAA R R EEE N, Hrh HFD
A H.h+HFD AAE it E IR ECR, 525 FX
A HhAMLMZERB G R (BP<
0.01, K1),
22 pRIEERIERTL

N BT AR PRI 5 R s, Bl A I A
B SE, #2H/N BEH ALT. AST X TG
. S RAAELE, HFD 4181 Hh+HFD
20 ALT 1 AST {EHILH 2T 575 HIhHFD 4 7] =
Mg SR, HFD HikZ; H.h AR, H
I S AN e 2% (B P < 0.05, B3). 54K
XTTRZAAHLE, H.h 20 TG {34 A 2, {H HFD
ZHAT H.h+HFD ZRI035E H TG (H4H 2T, H.h+
HFD 21 7} i HFD 41k, =55 R g0t

Body weight/g

HW: Control I8 AXTIRAL, H.h 5 AT BHRES 41,
HFD Rl &4, H.h+HFD 5 T AT B B B4
&4, Y Control #ilk, P < 0.01; 5 H.h4lHLL,
#p < 0.01; FHAPRK5H.
E1 EHEPMRIFRELTH
Figure 1 Body weight of micein different groups

MY (P <0.05, EH2),
2.3 INRBFBEIMEZ L RATIREIER

JHF R R AR T] UL s 4% o6 B2 /N BRUFFIE 2
e, (OBEERLr, JRPI, WZBF; H.h 4
ANRFIER AR 7, BORRER; HFD 4
/0N B P 2 T O AR B 1, A RS, LA
Bli; H.h+HFD 21 /) B B A LI, I
A E (B 3). FRE R &GS R
#, R E/R, HFD 48 H.h+HFD 245404y
%1% (0.044 +0.003) F1 (0.048 + 0.002), #
A% R4 (0.038 + 0.005) FIH.h#4l (0.036 +
0.003) ¥, Z=F¥Hgi¥E X (35
P <0.05).
24 INEATBEEARIRF T

HE Je(n gt i (B 4A) Box: AN A
NEITFA L R 20, @R, AT
b, NI SERITE T, AN L e e i ik
RURPARARS, B 2D 5 40 M N v v IR W A
PEAL, ToAERFEAEME K R AR . Hoh A
DRRVEMRE, RERER, A
AL, JHaA >R G AR HED 401 /it
SR, AR AR RO B, DNt
NEWTZEYE A 32 H.h+HFD 28 1T 48 o i 105 28 4 5
FE, AR NRG AR A, SRy
AERMEAR 40 M, EL AT AN [R]85 5 1) 98 1R 4 i
T M ACRIRBEAL

N BRI AR ZNK R D) Gl 2T O Y0 ) Wi 43¢
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7. Control #8785 AN AL, H.hIRATEATEWES 41, HFD
fermilR &4, H.h+HFD $RATSH EE S B A R &
4l ALT HINEFRFE2E, AST ARAAMEENE, TG
H =W H . B4R 5 K
P < 0.01,

A8 L5, P < 0.05,

2 /R EE LIEFRAT LR

Figure 2 Comparison of serum biochemical indexesin

mice among the four groups

HFD H.h+HFD

7. Control 575 (IXHRAL, H.h FRNTEFFREES 41, HFD f5mullE & 4l, H.h+HFD $i3 JIF g s ik & e

arEmed.

3 ZHNRATEER A
Figure 3 Photographs of the livers of micein the four groups

JH R 40 P mp R 7 HERURS B0 (B 4BD . £ R R
25 O R T A8 s b e b B> Hoh A
0 1t 5 e TR /N LM A A 2 5L HFD 2040 e
SRS H KR OSRR; H.h+HFD 4140 i 5 i
PR e .
INEUTFREA ZUA U & R A G (0 )5,
B TS IEAA 2L b BB DI RUE OL (B 4C) . 45
REoR: A A /N B 20 R L 4 4
s H.h 8 32 )8 27 2 A B A X R 4 44k
(1 #9); HFD H IS A 4G IS X 10
DX AR etk (2 35 H.h+HFD 41 0] IL4F 4

B¥ e i (3D .
NASHIHAF 4 b P e 45 K3 27, HFD A A
H.h+HFD 4 PF5r 38 W82 i 125 D0 JRZH 4 H.h 4,
SIS 0] 22 S A gt X (P <005, K
4D), H HFD 4#1 H.h+HFD £ NAS /i
B> 4%y, $RIRIXFLA /0N §UH DL AR RS 2 i 7
PEITF 98 S 2 4 Ak
25 /NERATHRLALR A B KM E FRERKT
SEI 9t 7 PCRIERTM 5 R o, AHLEAE
PO AT, . B R e i w5 IR 1 fe 34 T DA 0k
/NERIFRER U IL-1B. IL-6. TNF-o fil TGF-B



Apr. 2021, 41(2) SR A S L% Laboratory Animal and Comparative Medicine 127

A Control H.h HFD H.h+HFD
X 100
X 200
B
X 200
C
X 100
X 200
D *k
sk
§38- o~ o *k
2, w _ -
20 o ¥ 24+ —
] —— T : :
S & )
a 5| ———
Ez- . __‘i— 2
z

Control Hh  HFD H.h+HFD ®Control H.h _ HFD H.hi+HFD
FE: AN HE e, B OWHZ O Beth, COURMARLLG(D, br)U =100 um; D /I SCARRS PENR G PEITH (NAFLD)
WEHERY (NAS) PEOFFILF AL AT PESr . Control $578 X RAL, H.h AT AFEEB 41, HFD fami ek &4,
H.h+HFD T AT e o B B IR &4l B4R 5 K 4lELE4, "P < 0.05, P < 0.01.
E 4 ZRENDRAFIERNREFTL
Figure4 Hematoxylin-eosin staining (A), oil red O staining (B) and Siriusred staining (C) of liver tissues as well asthe
non-alcohalic fatty liver disease (NAFL D) activity scoreand liver fibrosisrelativelevel (D) in mice of the four groups
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ok Hp, H.h+HFD 47 IL-1B. IL-6. TNF-o. N AN N T ZUH o-SMA Fi1 Collagen
I TGF-B Fok AR 2 T8 FOW A, Hom [ BAMEAAFZL; HhANEE SIS XE
FHhHAFRHFD 41 (K 5); K554 n) 7% 73 /& 0-SMA Fl Collagen [ & #%iA; HFD 4A7E
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g 8r o o #6, TNF-o 3R FE T -or. Control 3575 (1K IRAL, H.h S5 TR AT 2
§ of —= * T WEE AL, HFD S5 ISICEAL, H.h+HED S5 TR e B e e I T AL
g BAUNRS 5 K 4l b4, "P < 0.05, P < 0.01.
g 4 & 5 &4H/RATRELELN AR E F 5 Rk T
; ok Figure5 Transcriptional levels of cytokinesin liver tissues of micein
z the four groups
€ 0 1
Control H.h HFD H.h+HFD
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o-SMA

i¥: Collagen I HJREHEE T A, o-SMA K a- FHNULENH . Control #5245 AXAR4AL, H.h G RERES 4], HFD
fam B4l H.h+HFD $5 A B S a4, B 9hhs ) =100 pm.
6 ZLHNRAFAELELA S o-SMA F0 Collagen 1 BGeEHALF 4R (DAB E®, X 200)
Figure 6 Immunohistochemical results of a-SMA and Collagen I in liver tissues (DAB staining, X 200)
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Jgiunal Nerve Regulation and Histomor phological Changesin Ratswith Early Type
1 Diabetes

WANG Man, ZHI Minghua, GENG Xufang, TONG Miaomiao, LIANG Hongyu, ZHAO Ding

(School of Pharmacy, Hebei Medical University, Shijiazhuang 050017, China)

Correspondence to: ZHAO Ding, E-mail: zhaodingd@163.com

[Abstract] Objective Toinvestigate functional changes of nitrergic and cholinergic nervesin the jgunum
smooth muscle, and to observe jejunal histomorphology in rats with early type 1 diabetes. Methods Male
Sprague Dawley (SD) rats were randomly divided into a normal control group and a diabetic model group.
Rats in the diabetic model group were administered 60 mg/kg streptozotocin (STZ) by intraperitoneal injection.
After 4 weeks, neurogenic contractile responses were induced by electric field stimulation, and functional
changes in nitrergic and cholinergic nerves were observed in the isolated jejunum of diabetic rats.
Histomorphological changes in the jejunum were observed by hematoxylin and eosin staining of
paraffin-embedded tissue sections and immunohistochemistry. Results Compared with that in the normal
rats, the jgjunal intermuscular cholinergic nerve rats with early diabetes was damaged, whereas the nitrogenous
nerve did not exhibit a such lesions. The villi of the jejunum were disrupted and disorderly, the muscularis
was thickened, goblet cell numbers were decreased, and the ratio of villus length to intestinal crypt depth
was diminished in diabetic rats. Conclusion  In the early stage (4 weeks) of STZ-induced type 1 diabetesin
rats, the neurological function and morphology of jejunal tissues were significantly changed. It suggests
that the intestine is a sensitive organ in diabetes and has important clinical implications for the early prevention
and detection of diabetes.

[Key words] Diabetic rats; Jejunum; Nitrergic nerves; Cholinergic nerves, Histomorphology
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Therapeutic Effect of Wuling Powder on Guizhou Mini-pigsof HyperlipidemiaM odél
ZHANG Huit, WU Yanjun!, YAO Jint, LU Taofeng*, WANG Guoqi?, ZHAO Hai?, YAO Gangt, WU Shuguang*
(1. Institute of Laboratory Animals, Guizhou University of Traditional Chinese Medicine, Guiyang 550025,
China; 2. Chongqing Wushan Hospital of Traditional Chinese Medicine, Chongging 404700, China)
Correspondence to: WU Shuguang, E-mail: 243099502@qg.com

[Abstract] Objective To study the therapeutic effect of Wuling powder on hyperlipidemiainduced by a
high-fat diet in Guizhou mini-pigs. Methods Twelve healthy Guizhou mini-pigs were selected, 4 pigs fed a
standard diet (normal group), and 8 pigs fed a high-fat diet for 24 weeks to establish a hyperlipidemia model.
Further, the model pigs were divided into model group and Wuling powder treatment group, and fed a
high-fat diet for 8 weeks. Wuling powder (0.55 g/kg) was added to the diet of the treatment group every day.
Body weight, body size, abdominal girth, serum lipid parameters, and main syndromes and signs were
measured and recorded. Results  After the animal model was established successfully, body weight and
body mass index (BMI) of the model group were found to be higher than that of the normal group, athough
the difference was not significant (P>0.05). The levels of the following main blood lipid parameters:
total cholesterol (TC), triglyceride (TG), and low-density lipoprotein cholesterol (LDL-C) increased
significantly (all P<0.05) in the model group, but high-density lipoprotein cholesterol (HDL-C) level
decreased significantly (P<0.05) as compared with the normal group. The pigs in the model group showed
obesity, abdominal enlargement, hair thinning, tiredness and fatigue, and light or soft stool, which are
syndroms of hyperlipidemia. After Wuling powder treatment, body weight and BMI of the mini-pigs in the
treatment group were lower than those in the model group (P>0.05); the comprehensive score of traditional
Chinese medicine syndrome was significantly reduced, in addition to the TC, TG, and LDL-C levels (P<0.05);
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HDL-C levels were significantly increased (P<0.05). Conclusion  The hyperlipidemia model is successfully
established in Guizhou mini-pigs, and lipid metabolism disorder can be improved to a certain degree after

intervention treatment with Wuling powder.

[Key words] Wuling powder; Hyperlipidemia; Phlegm dampness syndrome; Guizhou mini-pigs
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Establishment of a Resistance Training Model for Rats
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[Abstract] Objective This study discusses the construction of a resistance training model for rats using
atreadmill. Methods A total of 40 male SD rats aged 19 months were selected to determine the conditions for
the establishment of a resistance training model. To this end, the angle and speed of the treadmill were
measured, the changes of the rat tail load and lactic acid levels in their blood were tested. Results Rats
underwent resistance training on the treadmill at an incline of 35° and a running speed of 15 m/min, the
exercise regimen significantly improved. After exercising for 8-15 s, the average blood lactic acid concentration
was 3.8-5.2 mmol/L. According to the energy metabolism and blood lactic acid half-time response, the
resistance training of rats was performed as one training session for 15 s and 30 s intervals. After 4 training
sessions in each group, the blood lactic acid concentration was relatively stable. The blood lactic acid
concentration was 4-5 mmol/L after resistance training for 3 groups per day and 3 min intervals between
groups. Conclusion A resistance training model in rats is established based on the incline, speed of the rat
treadmill, and the tail load of rats.

[Key words] Rats; Resistance training; Treadmill; Model
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Figure1l Schematic diagram of resistance training
model for ratsusing a treadmill
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Table2 Changes of blood lactic acid levelsin rats after
undergoing resistance training of different intensities
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K WRH e SRR
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5 5 173 5.67
6 6 184 7.33




146 SIS )L LA PE % Laboratory Animal and Comparative Medicine Apr. 2021, 41(2)

1) 30%. 70% >RIEATH S PrPHUNZR, FHrl 4 AR R4, 3 ) BUss K 47 F (1) 30% . 70% il
W FLFEH S, 77 FE [ s S TRk i 37T r 4 R FEDIBERIA RSB N 3. T, K
UL, KR BB K 1) 30%. 70% HEAT 2 # 41 BRI £ POBEL I St 5 0 15 s )k 30 s, 171
#, 15 s MH30 s 1k, fEHISE 4 K L DAOK B e R F I s S o R oA
A FLFR M 48200 5 mmol/L, TIEE 5 k4R B A S W A E . R ILRA R
AL FLFRU B 5 mmol/L. 45 &G E LR & W I R iR DL 4 IO E .

% 3 TEAEGEXRMABATL
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KT~ (von Willebrand factor, VWF) Kik#SEFHME. FIEYL G H00 1 1) BV 71 33 b Ry 456 Tk it
TN RN, ) O (R A R AR, FLR R FE AT IA 3.2 X 108 TCIDso/mL, XM EV 71 w] Ik
Yy oby G AUE E PR A  E AT RO A s i FLAE 48 h N, AR R IR L Wb A A R R T
s AR M A AR AR 12 h BT o W) B S SEOEAE EV 7L 3L )5 12 h ()R R A48 1k 1.
TN R A b g R B RO £5IR RCE S T R R 00 P R A AR A gy 1 B
D5k, W T EV 7L X b B A T P R AN I R e T R R R SRR, MR EVTL AR
RE AP 2 R G 0 LB e At 7o Bl

[RBEIA] AU N A BRI EVTL; REEHE; MR

[PESES] R-332; Q95-33  [XHEkiREHE] A [XEHS] 1674-5817(2021)02-0148-07

I solation and Culture of Spinal Microvascular Endothelial Cellsof Tree Shrewsand

Experimental Study on I nfection with Enterovirus71
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(Tree Shrew Germplasm Resource Center, Institute of Medical Biology, Chinese Academy of Medical
Sciences & Peking Union Medical College, Kunming 650118, China)
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[Abstract] Objective To establish an effective method of isolation and primary culture method for
microvascular endothelial cells derived from the spinal cord of tree shrews in vitro. Enterovirus 71 (EV71)
was used to infect these cells to explore its infectious characteristics and provide a reference for the study of
the mechanism of EV71 induced damage to the central nervous system. Methods The spinal cord tissues
were digested twice with type II collagenase, dispase, and DNase I, then the microvascular endothelial
cells were obtained. EV 71 was used to infect tree shrew spinal microvascular endothelial cells, and the virus
titer at different time points was measured. The expression of EV71 in the infected cells was detected by
immunofluorescence assay to determine the infectivity of EV71 to the spinal cord microvascular endothelial
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cells of tree shrews. Results The microvascular endothelial cells were typically branched and beaded, and
the passage cells obtained after puromycin purification and culture were mainly irregular polygonal cells.
The cellular immunofluorescence results showed that CD31 and VWF expressions were positive. The spinal
microvascular endothelial cells of tree shrews were infected with EV71 at a multiplicity of infection of 1, the
cells showed typical cytopathic appearance, and the virus titer was approximately 3.2 X 108 TCIDso/mL. This
proved that EV71 infected and proliferated in the tree shrew spinal cord microvascular endothelial cells, and
within 48 h, the viral load in the supernatant increased linearly, reaching its peak at 12 h. The indirect
immunofluorescence method detected virus particles in the cytoplasm of the cells 12 h after infection.
Conclusions The isolation and purification methods of spinal cord microvascular endothelial cells from tree
shrews are successfully established, and the infectivity to the obtained cells and proliferation of EV71in the cells
are confirmed, providing a basis for the study of the mechanism of EV71 invading the central nervous system.
[Key words] Spinal cord microvascular endothelial cells; Isolation and culture; Enterovirus 71;

Virus proliferation; Tree shrews
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Figurel Primary cultured spinal cord microvascular endothelial cells derived from tree shrews
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W A RIS RAC 2 h, B AN A RE 9 h, C ALK 441, $£/L =100 um.
2 HiiLIE Ry D& BE UM B A R 4R
Figure2 Tree shrew spinal cord microvascular endothelial cells after puromycin purification
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3 WA BEHUME M R4+ CD31FVWF B RIS R R B
Figure 3 Immunofluorescence staining of CD31 and vVWF in spinal cord microvascular endothelial cellsisolated

from tree shrews

B, M T EERY 4d)n, s A
8%, OHoA R IR T BEA B SR R,
0 P 1 B ) 3 S IR i BRI (P << 0.05).
2.4 EV71BEHTE) SCMECs Rk S 1858 2%
FSL AN ] B [0 5P R i, 2 o T 1
ek (E4B). iR ER, EV71/EY SCMECs
48 h I, Afuss o Bigwh m s R4t b
THgiass, HACRY 48 hik#|Tiil% (P < 0.05),
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I 1E] /d

@

2 1% /mL (1og10)

N 1] /h

W AKEY, 32, 3. 4.5, 6. 7. 8REE1IRILE, F=525.818, ‘P < 0.05. B K, 4wl
I8 LiEW0 CRAR L3 MRS 8R4 12, 24, 364 48. 72. 96 h 50 h k&, F=187.389, "P < 0.05;
4N H RS A A 12 24, 36, 48, 72. 96 h 50 h b4, F=152.704, "P < 0.05.
4 FESEEMME RN RMAEE K (A) FIEV7LBERGHREIETEmME (B)
Figure4 Growth curve of spinal cord microvascular endothelial cells (SCMECSs) (A) and the proliferation curve of
enterovirus 71(EV71) in EV71-infected SCMECs of tree shrew (B)

¥ EVT7L0h 71 BAEEEHUR, DAPI R 4,6- iRH -2- ZREINE (Rl et e (040 iz DNA)D, Merge

h A FR=100 um.

5 EV71 B IE & BERmE M 5 40 AE 9 f % R ER
Figure5 Immunofluorescence staining in microvascular endothelial cellsinfected with enterovirus 71 (EV71)
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Determination and Compar ative Analysis of Hematological I ndexes and Per centage

of Lymphocyte Subsetsin Several Immunodeficient Mice

TAN Xiaogian, QU Wei, LI Liang, QIAN Zhen, GU Jianzhong, XU Ping

(Shanghai Jihui Laboratory Animal Care Co,.Ltd, Shanghai 201103, China)

Correspondence to: TAN Xiaogian, E-mail: xiaogian_tan@163.com

[Abstract] Objective To determine and compare the hematological indexes (blood biochemical and
physiological indexes) and the percentage of lymphocyte subsets in immunodeficient mice, providing basic
data for tumor and immunology research applications. Methods (1) A total of 4 immunodeficient mouse
strains, BALB/cA-nude, SCID, NOD-SCID, and NPSG, were included. Twenty mice (6-week-old, half male
and half female) were analyzed. Blood biochemical (25 items) and physiological indexes (30 items) were
determined and compared with those of BALB/cA-nude mice of the same age. (2) Four strains of immunode-
ficient mice, 4 mice (6-week-old, half male and half female) were randomly selected and analyzed with flow
cytometry. Their symphocyte subsets were compared with those of BALB/cA-nude mice of the same age.
Results (1) The white blood cell (WBC) count, lymphocyte (LY MPH) count, lymphocyte percentage
(LY MPH%), and neutrophil count of immunodeficient mice were lower than those of BALB/cA mice (P<0.01).
In contrast, the neutrophil percentage (NEUT%) and reticulocyte count were higher than those of BALB/CA
mice (P<0.05, P<0.01). Furthermore, the levels of WBC, LYMPH and LY MPH% of SCID, NOD-SCID, and
NPSG mice were significantly lower than those of BALB/cA-nude mice, while NEUT% was higher than that

[MEER ] Y/MFA981—), &, EBPIN, WF5ET7 I SEah ) A 2. E-mail: xiaogian_tan@163.com
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of BALB/cA-nude mice (P<0.05). (2) The blood glucose and triglyceride levelsin NOD-SCID and NPSG mice
were lower than those in BALB/cA mice (P<0.01), while uric acid level was higher than that of BALB/CA mice
(P<0.05). (3) BALB/cA micehad no T cells and low activity of B cells and natural killer (NK) cells. SCID and
NOD-SCID mice had no T cells and lower activity of B cellsand NK cells than BALB/cA-nude mice. NPSG

mice had no T, B, and NK cells. Conclusion

The blood biochemical and physiological indexes and the

percentage of blood lymphocyte subsets in BALB/cA-nude, SCID, NOD-SCID and NPSG mice are consistent
with the characteristics of corresponding immunodeficient mouse strains.
[Key words] Immunodeficient mice; Hematology; Serum biochemistry; Lymphocyte subsets
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2 min, BUWEH T AT E .
131 fFHME
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(WBO). ZL41ffl (RBO). L& (HGB).
AAMMIEE (HCT ). 4040 fg 1 ¥ s
(MCV), *FHllaEAE (MCH). ¥
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M % & % /N CD45*, CD11b*. CD3*CD4*.
CD3*CD8*. NK1.1. B220 %5 ik [ 40 g WV ¢ (1 7
o MWy, EIRESE, FH5T
% BALB/CA /N HEAT LEXT
15 #%itath

X-H SPSS1 6.0 Gt it 2= A AT e it 20 T o
G L X+ s FTom. A LLECRH t /5% .

HH (GLOB), HEMAKEAL (AIG). &
Rz (TBIL). BRMEWERNE (ALP). Hi%4
B (GLU). KE% (Urea). LT (Crea).
R (UAD. 45 (Ca)d. filf (P). RLIH [ g
(CHOL). =FiHM (TG). mEHHEN
(HDL-C). & EMRE I (LDL-C). NIMRE
Mg (CK)O. FLIMRIEZNE (LDH). Al (KD, ‘ Are S
B (Na). 4 (CD). s (CHE), P = 0-05 AZF AR,
Wedi IR M (NEFA) 25 25 TG #x. 2 H#HR
1.4 Ii&iH B RpETT B4 47 2.1 l&RIL&RFIEHR LI

6 B /N A 2 3L, Rl JE a4 Aoy M LTI, 4 i R B /N BRI WBC

&1 LA % s ER RN R MR F 4E 4R ELER
Table 1l Comparison of hematological indexes among immunodeficient mice

5 H BALB/CA  BALBI/cA-nude SCID NOD-SCID NPSG
WBC/(10° » L) 7.87 £ 0.99 489+169°  044+008*  085+016™ 048+ 010"
RBC/(102 + L") 10.65 + 0.39 10.62 + 0.32 10.46 + 0.26 9.18 + 0.28 7314022
HGB/(g * L) 16220+ 516 16270+ 464 16020+ 457 14690+ 415 12500 + 3.39
HCT/% 45.92 + 1.20 46.02 + 1.06 42,94+ 1.01 43.03 +1.27 4116 + 1.22
MCV/fL 43.14 + 043 4335+ 0.68 41.04 + 059 46.88 + 0.67 56.26 + 1.04
MCH/pg 15.24 + 0.13 15.31 + 0.22 15.31 + 0.27 16.01 + 0.26 17.10 + 0.23
MCHC/(g * L™ 35320+ 303  35350+329 37310+ 633 34140+ 610  303.60 + 4.61
PLT/(10° + L") 1267.00 + 59.71 134880 + 97.35 1609.50 + 73.78 169510 + 208.11 1767.60 + 168.24
RDW-SD/fL 28.46 + 0.40 28.45 + 0.77 27.80 + 1.14 29.02 + 0.69 38.38 + 345
RDW-CV/% 22.10 + 045 2213+ 052 22.77 + 0.69 20.32 + 0.29 2010 + 1.15
PDW/fL 8.86 + 0.77 9.14 + 056 8.84 + 0.39 8.08 + 0.20 7.16 + 0.08
MPV/fL 7224034 7.46 + 0.24 732+ 0.16 7.45+ 011 7.04+ 011
P-LCR/% 9.10 + 2.86 10.72 + 1.79 9.02 + 1.65 8.77 + 0.81 6.18 + 0.48
PCT/% 0.91 + 0.05 1.00 + 0.06 1.17 + 0.05 1.26 + 0.16 1.24 + 0.10
NEUT/(10° L") 1.28 + 0.14 060+ 004" 030+ 012" 0.54 + 0.14" 0.42 + 012"
LYMPH/(10° « L") 6.48 + 0.85 319+ 129"  013+007°* 027+ 005 0.06+ 0.02""
MONO/(10° » L"1) 0.01 + 0.01 0.03 + 0.03 040 040 040
EO/ (10° + L) 0.08 + 0.02 0.06 + 0.05 040 040 040
BASO/(10° « L) 0+0 0+0 040 040 040
NEUT/% 16.42 + 1.17 34.07 + 480" 6593 + 17.397 6232+ 7.80"" 86,10 + 7.92"~
LYMPH/% 82.28 + 0.91 6414+ 5000 3210 + 1694 3344 + 862" 1346 + 7.39" "~
MONO/% 022+ 0.14 0.66 + 0.81 024+ 0.72 0.12 + 0.36 040
EO/% 1.08 + 0.27 0.93 + 0.63 173+ 114 412 + 156 0.44 + 0.98
BASO/% 040 040 040 040 040
RET/(10° » L) 300.66 + 37.29  564.78 + 82.31" 479.34 + 80.67" 594.82 + 76,66 593.02 + 57.88"
RET/% 2.82 4+ 0.33 530+ 079" 457+ 071" 6.49 + 0.91" 6.72 + 2.28"
LFR/% 76.16 + 2.67 57.72 + 3.97 67.68 + 7.41 59.46 + 4.49 45.00 + 3.90
MFR/% 14,32 + 1.49 12.65 + 1.19 17.09 + 2.45 16.06 + 0.93 13.78 + 0.63
HFR/% 952 + 1.42 2062+ 360" 1523 + 560 2448 + 456" 4122 + 374"
IRF/% 23.84 + 2.67 4227 + 3.97 3232+ 741 4054 + 4.49 55.00 + 3.90

¥ 5 BALB/CA /IMEAALL *P << 0.05, ”P < 0.01; 5 BALB/cA-nude #HLL, *P << 0.05, *P << 0.01; 15 SCID /MAHLL, P << 0.05;

£ NOD-SCID #lt, ~P < 0.05. n=20.
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LYMPH. LYMPH% #1 NEUT /K*¥¥ 1] BA% T
BALBJ/cA /MR, (P <<0.058% P < 0.01), NEUT%.
RET. RET% 1 HFR JUJ 5T~ BALB/CA /IR, (P <
0.05E( P < 0.01); %4, kPN PLT
WA =, LFR WAK, 1H 22 5 G40t % i &
(P>0.05). 5BALB/cA-nude /)N AALL,
SCID. NOD-SCID #I NPSG /M [ty WBC.
LYMPH. LYMPH%. NEUT% 2246 Gt it X
(P <0.058{ P <0.01); 5 SCID /NALL,
NOD-SCID HI NPSG /)N [ LY MPH 42 {¢. 1] {2,
(P < 0.058; P < 0.01); i NOD-SCID 1 NPSG
NEAHLEE, LYMPH. LYMPHY% 1 NEUT% {715 %
5 (P <0.05),
22 MiEEWFHEIRILE

MFZ 27] JL, NOD-SCID F1NPSG /s i1 AST

KPR T BALBICA /N, fHZE S e geih 47 X
(P> 0.05); 4% SRiedb/ N TG /K1 2
ik T BALB/cA /M (P < 0.01); NOD-SCID il
NPSG /) U [#] GLU 7K-Pik T BALB/CA /M (P <
0.05), UA /KFIiF BALB/CA /i, (P < 0.05);
5 BALB/cA-nude /) AHLE, SCID FIl NPSG /)N i,
1 UA /K FAR4L i (P < 0.05); 5 SCID /)
A LL, NOD-SCID F1 NPSG /) LI UA 7K1 1
BFK (P <0.05); 5 NOD-SCID /M AHLL,
NPSG /N UA 7K B FEK (P < 0.05).
NOD-SCID #1 NPSG /Mt [#) CK. LDH 7K i
=T BALB/cA. BALB/cA-nude 1 SCID /g
(P <0.05).
2.3 ithEBYREIEEE S A

M3, BALB/CA /N T 410, B 40l

F 2 JLFh G s SRBA/NRR LB A L 4R R LR
Table 2 Comparison of biochemical parameters among immunodeficient mice

WoH BALB/cA BALB/cA-nude SCID NOD-SCID NPSG
ALT/(U - L™) 46.94 + 341 42.03 + 6.44 30.49 + 4.62 35.96 + 6.60 30.76 = 5.75
AST/(U - L™) 101.70 +17.89 12149+ 25,67  119.40 = 36.56  141.38 + 20.66 170.62 + 27.01
TP/I(g L™ 50.58 + 2.13 5313+ 325 52.46 + 1.11 53.77 + 1.66 53.44 + 1.80
ALB/(g-L™ 29.28 + 0.98 30.63 = 1.26 32.26 +£ 1.57 3220 £ 0.95 31.48 + 1.92
GLOB/(g*L™) 2129+ 1.16 2250 + 3.35 20.20 + 1.61 2156 + 1.53 21.96 +1.82
AIG 1.37 +0.03 1.38 £ 0.20 1.61 = 0.19 1.50 = 0.12 144 +0.17
TBIL/(umol * L™) 1.01+0.29 110 £ 0.34 1.46 = 0.19 285+ 094 2.17 + 0.60
ALP/(U - L™) 17428 + 1656  132.07 + 1834  140.96 + 6.22 136.92 + 23.45 175.00 + 33.50
GLU/(umol « L™) 740+ 0.44 6.11 =05 6.28 + 0.38 4.93 + 0.96' 447 + 121
Urea/(umol « L™) 6.22 + 0.32 7.27 £0.82 7.90 £+ 0.56 7.87 =044 8.03 = 0.73
Crea/(umol « L™) 10.90 + 0.53 11.07 + 142 10.18 + 1.66 12.02 + 1.12 957+ 114
UA/(umol = L™) 87.92 £ 7.14 149.32 + 30.86° 172.26 + 12.81"* 140.85 * 16.42'# 105.12 + 17.54"+#~
Ca/(umol + L™) 2.35+ 0.03 238 £ 0.05 2.35+ 0.06 255+ 0.04 242+ 004
P/(wmol « L) 330+ 0.17 2.84 +£0.35 2.67 = 0.38 292+ 024 347+ 0.15
CHOL/(umol = L™) 2.82 £ 0.16 2.26 +£0.37 258 + 0.18 249 + 055 239+ 034
TG/(umol * L™) 1.25+0.20 0.45 + 0.18” 0.43 + 0.18~ 0.77 £ 0.18~ 0.61 + 0.10”
HDL-C/(umol  L™) 243t 014 1.86 + 0.36 219+ 018 205+ 042 1.76 + 0.28
LDL-C/(umol *L™) 0.10 = 0.03 0.11 + 0.02 0.09 £ 0.00 0.23+ 0.16 0.20 + 0.02

127352 + 328.71 1234.17 £ 554.20 1078.44 + 165.84 1 750.83 + 485.75™* 2 640.32 * 566.5~
677.74 £ 196.56 596.40 + 71.49  583.24 + 43.30 1362.96 + 108.08"** 1055.74 * 103.38"*#~

CK/(U = LY
LDH/(U » LY

K/(umol L) 7.09 £ 0.18 6.58 + 0.17 6.62 + 0.23 7.58 + 0.33 6.94 + 0.23
Na/(umol * L™) 158.52 + 0.52 16559 + 1.24 166.44 + 0.81 163.63 = 1.40 163.95 + 1.52
Cl/(umol = L™) 109.56 + 0.88 113.46 = 0.78 11345 + 0.70 111.20 + 2.14 111.08 + 1.04
CHE/(U - L™) 8266.20 + 365.38 8388.70 = 1513.90 7 006.8 + 685.99 9 189.30 + 2 122.08 10 149.40 + 2 818.02
NEFA/(umol + L™) 119+ 0.25 133+ 0.26 1.27 + 0.30 1.56 + 0.36 1.67 + 0.30

vE: 5 BALB/cA /NMRAALE, "P < 0.05, P < 0.01; 5 BALB/cA-nude fLL, *P < 0.05; 5 SCID /)M RAALL, P << 0.05; 5 NOD-
SCID #lt, = P < 0.05. n=20.
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FESRA (NK) 41K H E%. BALB/CA-
nude /) iR T 40 a2 (CD3*CD4* #il CD3*CD8* iy
L3554 0%) . NK 40 fasG Pt BRAK; SCID /MR T
A GRS, B ZBM0A NK 48 035 K R ; NOD-
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AINK 402 (NK1.1/510.1%) JLT TGt
NPSG /) T 4Lk 2%, B 40 A1 NK 48 gl JL-F
7o i Pk .

% 3 LM G shia/ RN BAL B/CA /MR Ay B 41 AT B
Table 3 Lymphocyte subsetsin immunodeficient mice and BALB/cA inbred mice

(%)
moH BALB/cA BALB/cA-nude SCID NOD-SCID NPSG
CD45* 26.80 10.70 10.20 220 5.40
CD11b CD19 18.20 5.40 7.60 1.60 3.20
CD3*CD4* 13.50 0 0 0 0
CD3*CD8* 5.80 0 0 0 0
NK1.1 520 0.40 0.40 0.10 0.10
B220 15.20 4.40 0.20 0.20 0.10

vE: CD45* 2 A4 i3t A4 st, CD11b CD19 A # 58ik 41 fil, CD3*CD4* F1 CD8* 4 T 4.

3 it

TP BRI B PIA B R 22 1 T 18 K
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Application of Liquid Desiccant Environmental Control Equipment in Laboratory

Animal Facilities
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(Sinorefine Air Conditioning Technology Co., Ltd, Beijing 100084, China )
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[Abstract] Inrecent years, liquid desiccant environmental control equipment has been gradually applied in
the laboratory animal facility settings. This study measured and analyzed the application of liquid
desiccant environmental control equipment in laboratory animal facilities and compared it with traditional
systems for environmental control, power distribution, energy consumption, exhaust air treatment, installation
conditions, use and maintenance, in order to provide a reference for promoting the application of liquid
desiccant environmental control equipment in laboratory animal facilities.

[Key words] Laboratory animal facilities; Liquid desiccant environmental control equipment; Traditional
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Figure1l Schematic diagram of liquid desiccant
environmental control system
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Classification and Resear ch Progress on Dendritic Cell Subsetsin Mice

RUAN Lelying, SUN Xiaomei

(Center of Tree Shrew Germplasm Resources, Institute of Medical Biology, Chinese Academy of Medical
Science and Peking Union Medical College; Yunnan Innovation Team of Standardization and Application
Research in Tree Shrew; Yunnan Key Laboratory of Vaccine Research and Development on Severe
Infectious Diseases, Kunming 650118, China)
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[Abstract] Mouse, arepresentative rodent laboratory animal, has always been a powerful tool for studying
dendritic cell (DC) systems. Our current knowledge of DCs has been largely derived from studies of murine
models, and according to surface markers, cell development, and migratory characteristics, DCs can be
categorized with respect to their subsets. To date, there is no uniform classification scheme for mouse DC
subsets, which has greatly hindered research involving DCs. Thus, we believe that basic studies to define
murine DC subsets are still needed, and it is crucial to seek scientific, effective, and recognized methods to
establish categorical definitions. This review proposed a schema incorporating the classification, phenotypes,
and characteristics of murine DC subsets, and compares them with human DC counterparts. The aim is to
clarify the classification and characteristics of the current status of DC subsets in mice and summarize the
existing challenges. This would be beneficial for gaining an in-depth understanding of the function of DC
subsets and would provide novel research directions for DC subset categorizations.

[Key words] Dendritic cells; Cell subsets; Classification; Mice
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b DCs WAEH BT TT 1057, X DCs (R 322
R AE DL/ B AR R 14 2 S50 )y ee 89, fH
H1f DCs WHHANAEAN Al 3 2 EREATA B, &
ok UL BB ge—B 9, (T DCs W i
(ZRRFIThRE TRRANL , BEAG T AL E A%
R, AR/ SRR A e ANTR] DCs IEAET) B
Py T RERIN /N DCs WIS

1 /VER DCsiFE4 2

11 DCsTEMNEIMRKREAZE
KEIWFIT I DCs & 111 22 ST RELR 11
Hil, CEiiiRAREER /N R DCs WAL
1T TR 32, T HAth G 15 258 T AR G ARIE . /)
il DCs M40 il JE it i e ), DCs ¥ FAL 3L 1) it
M FR G, RIEANE K] DCs WA LH e — ) —
£ DCs stk iz, JF HIX T e gn 2,
X B SR FLE) P 2 AR AR AT IRz, [R]
W, FRATTTT DA S AN [ 1R 2R 1 b id ok A, 6
DCs AT WA /3214, 7E DCs WA MBI it &
LT — 454536 DCs R & M H BLELCR T, Hill:
T Z TR T~ 8 Cinterferon regulatory factor 8,
IRF8). {EEHRHF BTB &5 3 1 46 (zinc finger
and BTB domain containing 46, ZBTB46) It =s
AR BE ATF FEF 56K T+ 3 (basic leucine zipper
ATF-like transcription factor 3, Batf3)i4171,
1T DCs 23 M R bR id 2R T Bt
WA IR NG e, JF B e =
Z RGBT A, 1 /& DCs WA w iR
FLIGEZR A Bl 1Zm 8, AR @ T
TR G REE R RIE S V7%, E R
X DCs WA S 43 AE i BA RN ITE, X
AT DAR M DA T A i A X 23 R (1 AN A2 (2 18201
AN ) 4y Fof 2z ) WA ] T 2 400 6 30 1 R 1 40 e,
RV 5 400 P, R PRI 3Rk TR ol R PR 3R R P
BRI R MR R RIEFE P A AT DL ANA]
MR E, Y TAKRMThEE, Bl H

FIE Bk S w 2 T FEMRY . BRI, FRATTA
T eI A B B DR 208 T 0 BT ok SIZB 46 s FL A
Y)Fir) DCs 4 g v fig (108 20221

1.2 /EHYDCsIL#f

YA EAR], 5 WL /N B, DCs WEAF T 73 A
% 4¥ DCs (resident dendritic cells) Alil# DCs
(migratory dendritic cells) #j k2502 8 2324 I
PEANARE AE, BLEPAS K] LL4H oy
Jy: BARE VU4 e (Langerhans cells, LCs).
K AMFE DCs (plasmacytoid dendritic cells,
pDCs). £ 4 DCs (classical dendritic cells,
cDCs) FlHIZ 4 fifi/l: DCs (monocyte-derived
dendritic cells).

LCs e M TR L MPUR Fib g, S5
fiZ# DCs AN, Bk E S5 B4R
H 7L LCsTT BIRHFr, ey T IR
K4 20 J i A4 20 a2 18 280

pDCs & (L4 BRG] T RFHiE (type |
interferon, IFN-1) {3 EA =520, [T =4
IEN-T &b, 343 sk 5 45 R 0G At 11 40 o 44 ot
cDCs Fll H4R A4 (natural killer cells, NKs)
(177 :\Z 55000 15 e gz B fE e 25 20,

cDCs R IX ¥ H [1 CD11c Ml MHC 1 4%y
T8, ZE/NEG cDCsH, B AN E
A4, 4351k cDC1s Al cDC2s!1 241, ¢cDC1s =%
% IRF8, FHHHT 1rf8 JL[A . Batf3 55K, DNA
#EA IR 2 2£ 8 CGinhibitor of DNA binding 2,
1d2). S Z 3R 75 (nuclear factor,
interleukin 3 regulated, Nfil3) F BCL6 %% 5% PH#%
FE I (BCL6 transcription repressor, Bcl6)
(RFeik, XL R HAR /R LS H TS A1
H; cDC2s KIEATHEW T T4 (interferon
regulatory factor 4, IRF4) F1IRFg84 81728,

RN B AT AR ) DCs A AR 140 i 267,
BB NAIE RS T A BN, SRR
J3#451% DCs Cinflammatory dendritic cells, INF-
DCs). HMIERAEA KA RAEMHM A 2T
Wiln i WUPRAT R SRR, k% 40 AT A2 1¥) DCs 1]
DA AF A — ML R G 76 NFUN R P35 R D
R A0 AT 1) DCs RIA ¥4 kR |- ZBTB46, i%¥s
s PR IR AP H i b AN A 220,
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2 MR5AZEDCsIEEfLLER

AT /N AR DCs W REIHEST, FeAiTx)
NZE DCs WA T orA M. k5 BT
ANWHERE, A& DCs WA W 7Tt I 35 15 2135
M5Enl, fid Rk XALEE N DCs TR JE,
Wi pDCs Mt HEY, #FhZ ¥ DCsit ¥
A ST RN T B (1) 58 AR Y o RN T il
DCs, —YEB71# B0 T C AWt 7/ i) DCs
WA 5 AN DCs WAHFEHAT LL#, Al DCs W
FEME TRt 2% .

2.1 LCsHytLE

LCs & ME——Fp[a] i H A5 DCs Ml ELIGE 40 ks
VRIS ML, PRI A 1R AR Rl 23 b v A e
NEAT R L Cs 3 A7 AL T3 S AN EL 20 2L
. T LCs I ML A AR R4 2 BAAE DU R 1
(Langerin), 75—/ NEZ % e fabrit Birbeck
WKLY, LCs 7 AR/ R HAA AU DhBE, &
AT LAE RS0 CD4AY T 40, Jf H ol LA 4 )
BT 40127 (T helper 2 cell, Th2) #HiLi,
TAMLCs EAIET: A LCs KILk K1
CDla, CDla& CD1 & HM M b, FTLAM T 48
M A AE G bt sl . TGFBL & — it b 52 41
frp s Rk 4 R -, A28 LCs ) CD1d & 1
MZRIEZ A EKF T TGFBL (transforming
growth factor beta 1, TGFR1) MM i, 7¢
ANEL AR DL BA_ERE iR, 5], Langerin %
WAL LCs ki, XANHEE 247 N2K DCs
HATS AR AL s A5/ B R TR I Langerin 7T 52 ik
(At DCs LA R L4141 CD8* DCsHhkik. H
Ri L5 LCsHE A b % B Birbeck ks[4 It Birbeck
WKL B A Ky 7 LCs R 5 [ hR & 33,

2.2 pDCsHaytLEL

A2 pDCs I FT 51K T A6 /) Bl pDCs 1)
it Ten s, NZEH/N LK pDCs f 21 T BE A&
FEAEIEN-T @, RS e FAER A T2, H
AT D BEFIAL Lo HE R FIEFE P AR |20 AL, 7L
N EE RPN 2% pDCs ki R bR & C
HUBEEE 2 4h MRS 4 Wl 2 C (C-typelectin domain
family 4 member C, CLECAC). {1 4f /ity £k
H A2 4K A4 (leukocyte immunoglobulin like

receptor A4, LILRA4). HA-# 32K o
(interleukin 3 receptor subunit alpha, IL-3Ro).
M EEHA 1 (neuropilin 1, NRPL1), HAb
# 3%1KW 3 o Cinterleukin 3 receptor subunit
alpha, IL-3Ra). H:H1, IL-3Ro Fil NRPL 4§ 5
PERCSS o /N BRSPS S A M VR 25 & 1g A
7% H (sialic acid binding Ig-like lectin H,
SiglecH). ‘& HlEkE 4l fubi) 2 (bone marrow
stromal cell antigen 2, Bst2). #kE4ififi)s 6
"o -CHiJsl (Ly6-C antigen, Ly6C). #ffi
AR Z A2 AR, A W 17 Bist (Killer cell
lectin-like receptor, subfamily A, member 17,
Klral7), M Ly6C il Ly49Q kit gg0e,
T 050 I LA PR 21 27 7 0k A I N T /AN BT
pDCs ML= B brid, R BATHE % U1 A I8
Mo NJSR/IN 1) pDCs Fik 4 IL-3Rat. Spi-B
%K1+ (Spi-B transcription factor, Spi-B).
T E W T 7 (interferon regulatory factor 7,
IRF7) T IRF8 [, X EeH IR0 FaxX 4 a1
REBSAGRREE, PraiX L pm7e /N B AZK
pDCs 11 IE HA RS 1736, b, BRI
TAE/N BRI pDCsH AT o BERF S AR T PR
fin A R T 52 ARV S, WIERTE IR T 2 524K B
- (colony stimulating factor 2 receptor subunit beta,
CSF2RB), T#iz o fl B 5244 2 WA (interferon
apha and beta receptor subunit 2, IFNAR2); LA
—LREL SR T, Un#s SR T~ 4 (transcription factor 4,
TCF4) H1 RUNX ¥k R - 2 (RUNX family
transcription factor 2, RUNX2)B9, Hrh TCF4
7L/ pDCs (1) & BRI e AR H4 kL 2 O
FHUe 30,37 4122 TT 1 8 1 I C AR S 1 )
(protein kinase C and casein kinase substrate in
neurons 1, PACSINL) J&— M #Hr R RA,
e/ pDCs Hrik # 1k mRik, %) T pDCs
LEN- IR A2 ] B A 44 ol 3 A F 18, sl
b, NZERV/NE T pDCs AFTE LA B 2 1) 7%=
g, Ll ER pDCs 1T B ey Rl A2 45 tol | #5244
(toll-like receptors, TLRs) BR{E 5 75 Ml Bt 7=
KPR IL-12, 1A K pDCs A FRIE B H 3R
AR 1L-12, RIS B IX b 22 7 1T BB A
FHORFL s PR T I T8 22 e R B el . FE/ Bl
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T NKs #1 pDCs HA —LEAH [F] [ = A A1 D g,
MNTATSE AN T A 40 M 0 A A X 2 pDCs 119 4
&[12, 18, 24, 39]O
2.3 cDCsHytLE

ENZEFN G H cDCs B AN AL, A
cDCsifi ¥ /)4 CD1C* DCs #1 CD141* DCs, 4}
5 /NI cDC2s At cDCAs FH%if W12 8 12,15, 30, 4041
/NI N2 cDCs I sk RA AT, e
FREEREAS 2] T UEIES 3, /NER T cDC2s 1] LA
1k CD4* T 40 AL BEAAHE S e B 48T, "1 MHC
1T & 500 A & g ) Lk A28 CD1C* DCs it
A& CD1C* DCs (1) = ZE T e A& AN Js AR 1 )
DL U SO IR B, E N AN B — 2 3%
bR IL ST, wln: RSN R I, AN2K
CD141* DCs [k H /N cDCls —FEAk #i T
Batf31% 1643, sk PR EX KR B o RAEH E 2
YEF . X BRI %2 RELB sl (RELB
proto-oncogene, RelB), RELB Z#—15
cDC2s K B A KM 1. /N RelB 1k
SFHEZMER, WRFRMA, EHhEL., £
AT ANE . BEREIG AR DL R IR AR cDCs K
ZPHAEAL, NS cDCs ok Fe sl B2 5 /) A
7], HA IRF8 =AM i 2 UL/~ cDCs W44
R IR TR A7 D[ 8 441
2.4 ERZYMAELTE DCsHILLER

FEANTOUT DCs il KYE T i {4 cDCs, H
H- 86 DCs W HER YR LLEFF 7k, WilyiE CD103"
CD11b* DCs i T~ A% 40 ful2 . g% 4 iy 2k
(A0 B A, T AN R A T A i, G A R
A, FEE RN R LT — L8 S A0 MR U 1
DCs, XL fufria AT AL Bk [ 452 44,
TENFUN R PR 2 1) & INF-DCs. 7E/) i
1, INF-DCs AFLE T REAA LAWK 45,
F# LR MHC 11 * CD11b*CD11c*F4 / 80* Ly6C*
DCs, 7L 4 i F5 o mT LA ] Ath B0 8% 480 f X 55
Jruseel, kil CD206. CD115/ Fidh i - EIN
N ARAETR IR 15244 9 (granulocyte-macrophage
colony stimulating factor receptor 9, GM-CSFR9).
AR B - A AR PR 152 44 12 (granulocyte
macrophage colony stimulating factor receptor 12,
GM-CSFR12). MM CBE 1 2 (lysosomal-

associated membrane protein 2, Lamp2) /
CD107b. IgE &5 1524k (demonstration of
the high-affinity IgE receptor, FceRIl) H1 CD64.
T IR Lebr S A E R 40 Mot BRIk, rLUkr
A, AZEINF-DCs ik AN 40 e 11 25t
J5i (major histocompatibility complex, class II,
HLA-DR). CD11c. BDCA1l. CD1la. FceRI.
CD206. CD172a. CD14 A1 CD11bs 47, E/\
ISl AKX INF-DCs th 1A F IV 41 45 75 ) 3%
A T-524& (macrophage-colony stimulating factor
receptor, M-CSFR) #1ZBTB46[* 41,

3 DCsilF&f A —LE R R By o) 70

1T~ DCs 1) 52 28 M A e Jo P 3 BUAN W] A1 BA 11
WEILEE ANE], Rk DCs WHFFI RS . 20 LA
D REIE A+ W1
31 XTFLCsHmEER

TRZ kW], LCs HA EE4H g A1 DCs 1)
WUHAE 20028 (HAAT NN, XTRER LCs
[F] AR LE 2 LC 40 MIVRE TS, PRI TR I/ BT
NRIESAERAE A TR LC A e, 5 LCsTE
AL 2 SR B2 48 e Cinflammatory
dendritic epidermal cells, IDECs) [1%& Bith 37 £
TIXRU A . ESAEIRAT, LCsIMZBiT% ]
REZ 1l IDECS MN'E [ IS HEA B[Sk A5 rh, 3K
BT X4y LCs AN LC 4 ffa 1) 3k el
3.2 XF pDCsHyia]iR

Z 447 pDCs KT DCsHH4H L, SRIMIEIT
RN T —RERBAMHE T2 FIt3. M-
CSFR. KIT Jgtjii b R A1 52 AR 2R INE (KIT
proto-oncogene, receptor tyrosine kinase, c-Kit)
(1) — R A AA4E e, & LA e pDCs, {HI[AIFE
HAM A0 M s e Wik —Daa s, e
TIXM A, EATAL B A DCsHH A M FE
&9, 4, pDCs ki T —F HA DCsal
IR L0 23 P BE DR A 1) R 0 e A AR 19

pDCs 5 NKs Z AR A MBS, 1l pDCs X
DA T A 3 0 R D T o A9 G 7 /) Bl R 3
— PR IN A pDCsHINK ST TR A 2 24 K18 1) 40 i 2
AL, KR LT AR A B R ML & pDCs & oA 4
MR BN SR, AU —DHR e 9,
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3.3 XF cDCsHhyinlE

Irf8, Batf3, Nfil3, [d2 1 Bcl6 [t —fk
K5 cDCs 7E ik AT R [ 40 207 (1) B 2 A1
Ky HARBUEIIA w7t cDC2s 1) S i
PEH B MATE 2, XN BE A A AN R R
(Foam i, S B0 DL &5 SLRR PR,

34 KT EREZMAELTE DCsHyE @

AT T L o 1 5 P R A B 23 A R INF-
DCs I HAAMLE],  BLAZ 5 1) R sk R T2
Fob o AW B T4 4R T 5274 DCs WAt
FIEEAN 2> Thr&, [HXF INF-DCs 14 T-hx
BT R oy Bz,

4 Z5iE

LI AATRE /N B DCs WA 7T R R HERE T
) DCs RELMNAN, FH RTINS DCs WAFHRA!L
TERMAY . BEH6 DCs WA TR, A
25 DCsHHFL 1 —Le52 il [ FEHES)) T X%/l DCs T
PRI ERE, WM EAEEE . H A AT /N R
DCs WA 1 73 FATRAFAE I3 5, FF BT AN
A KRBEEA. DhEe i M IAHE L
B, 7 BELAR R DB ) A0t R 2105 A () L} 2%
BUMRG N ITTiEs 6 2o AT 5 4y
NI — DT R & Iy ReRE T, 2
JI11¥) DCs AW T T LA i, H i DCs A1)
W& th 3R 7y T3k — 2 sk 71,
BEHE RN 49T DCs IX— 5 K1) % 5% i b H
SR E IR
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