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Preliminary investigation of localization of solitary nucleus microinjection in rats

SHU Qing', SHAO Yuwei""2, TIAN Jun', YANG Yanan™**
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Corresponding author: YANG Yanan. E-mail: yangyn_wg@ 126.com

[ Abstract] Objective To investigate the localization method of microinjection of the solitary nucleus in rats using
different parameters and to improve its success rate and accuracy. Methods Twenty rats were divided into a vertical
injection group, a Bregma-based localization group, and a Lambda-based localization group according to the experimental
progress. The injection point of the vertical injection group was 0. 5 mm at the anterior edge of the skull base of the rat, with
a needle insertion depth of 7.5 mm. The Bregma positioning group used Bregma—11.0 mm and 0.5 — 0.7 mm beside the
bilateral midline as the puncture point. The oblique insertion angle was 24° backwards and the depth was 8. 6 mm at the
injection point. The Lambda positioning group used Lambda—3.2 mm and 0. 5 — 0. 7 mm beside the bilateral midline as the

puncture point. The oblique insertion angle was 24° backwards and depth was 9. 6 mm at the injection point. The positions
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of the fluorescent markers in the coronal section of the whole brain after injection of each group of rats were observed.

Results The fluorescent label in the vertical injection group was located in the choroid plexus. The fluorescent labeling

was unstable in the Bregma-based localization group, and was located in the coronal sections of the cerebellum, superficial

brainstem, and choroid plexus. In the Lambda-based localization group, the fluorescent label position in the rats weighing

approximately 300 g was located in the space between the cerebellum and the brainstem, while the rats weighing around 400

g could be accurately labeled in the solitary nucleus. Conclusions In rats of approximately 400 g, oblique puncture at a

certain angle based on Lambda as the reference point can enable accurate injection into the nucleus of the solitary tract in

rats.
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reference points and the injection position of fluorescence
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and the injection position of fluorescence (B, C, D)
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Table 1 Position of the fluorescent marker after oblique injection at a certain angle with Bregma as the reference point
% RE (g) TS XI5 (mm) BREE (mm) LIPS INTIA T TR A
No. Weight(g) Distance of Bregma-Lambda(mm)  Depth(mm) Sagittal plane position Representative figure
2 210 8.38 7.2 Bregma—14. 16 mm [ 3B (Figure 3B)
3 210 6.7 7 Bregma—14. 64 mm & 3C (Figure 3C)
5 375 8.1 Bregma—13. 44 mm & 3D ( Figure 3D)
&2 Ll Lambda Jy2EHE SRR BRUTE S5 2R i &
Table 2 Position of the fluorescent marker after oblique injection at a certain angle with Lambda as the reference point
%' RE (g) S RIS (mm) B (mm) NP INTITATS RN R
No. Weight(g) Distance of Bregma-Lambda(mm)  Depth( mm) Sagittal plane position Representative figure
9 357 6. 62 7.5 Bregma—15. 48 mm &l 4A (Figure 4A)
12 266 7.16 7.2 Bregma—15. 96 mm [l 4B (Figure 4B)
8 395 7.59 8.0 Bregma—14. 52 mm €l 4D ( Figure 4D)
10 450 7.50 8.4 Bregma—14. 52 mm [#] 4D (Figure 4D)
14 382 7.70 8.4 Bregma—14. 52 mm ¥l 4D (Figure 4D)
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Figure 4 Schematic diagram of the oblique puncture at a certain angle with the Lambda as the reference point (C)

and the the injection position of fluorescence (A, B, D)
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IRAAZ LN M pH i A K- A A 2 Ja
e, 77 I 52 fon R 7 A A2 R S5 A 2 T 9
WP Sa A IR A RS Ok 1AM A TR

Ho S RN N R HoR M 20T, 2 51K

AR | R R R B R, DL i st
HIFFEH 0 ] IR S vp X B 28 2R G2 2 15 P4 R o
A Z AR A, A TRABTIE e

TGO A 1 7 A T S 5 6 v i 7 A4 64X
F R I A 8 % H LS @ ((calamus seriptorius,
FERET AR Ay 26 DU i 056 (14 22 T 5 1 T o e AR 7
A ME R AR AR A B B S [ T S RS
HAEFEEAT VRS, TR A 20 B SR S AL 4L
I 2 0 SERE T T, X b R S O7 0 @0 1k B B s T
ST AR S S 3 PR AT LS T BT AR kAT
A SR X R k1 S 55 A I 43 SCik X
NTS ik B AT R I 247 HLA AR H 1l 7 A4 o
1L 280, 2803 R Bregma k5 AT S G
(anterior-posterior, AP)—-12.5 ~ AP-14.5 mm A
ARl HSEBREEL T, AP~13..00 mm [al J5 4]
SR DA ARRZE | Sl i = I N W = S i)
AR 3R] P i 1) SVUME T 1) A — € AT A R B9 A,
PL AP=13.00 mm LLJ5 i /58 - 10 56 42 A 25 0]
PEATIE BT AL A 4RAE DRt AR P G A £
A iR R AT FLEAT U 5, H g i — & £ B 1)
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JERHIABER A NTS, SCEaE R R, U & fold
JIEFRAY TS EUR L R AEHS CTB V5 22 28 DU i 2 ik
285 N T AR 1Y e AR U0 T, TG 5A B AR fE B9 NTS 7
S

HAE EE2E 70 AR, 50 2536 R BRURTS XY
[EBEHEAT T 4eit, 45 3 B o R Y K LA 5
PR (Y RIS R AR R K, T LA
TE XA [a] 1A i DX I 1 K BRURT i X1 B 25 64T A 2
it Ao, Bregma AN TR e M A R GE . T ) 2
FF Wistar K ERIA R BT AFE M,
A EF AR R ) 1 SR s HL A, R DA o
DA Sl B R E Y N 2. 2 SRR,
T IR AL T 5 i, HL A AR K B I X1 B 25
FEARTERE , XS T B0 L U R 1 — A~ B2
. HHE , Bregma PERE AR 22 ] BE L 2 7 B s
T B O SRR Z —

PR BRI ZE O P RE S5 6 B iR 3 T 1
A7 254 45 P A JE 7 052 AT X 85, ( Bregma ) 1PN H- 5
(Interaural ) , Bregma “A7 K F5 fil 0 768 fR 4% 1 2% IR 4%
AIAEAE L, S B R R IR 3R I 2, el
FHREEME R, Interaural S P HL3H 2 42 19 v £ B
ETE PR R TR AT B4R E AL, SUEHE Lambda JSAE
I IR X E AL BE T S, Lambda m0L T N 55 4%
(lambdoid suture ) FIFIREEMILE G AL G T7 , J N F4E
ARG I i, D380, A e B 9 K R AR
290 g, T RLAFE K B (°F-3 436 ¢) 1) Interaural £if7
T Lambda SU57490.3 ~ 0.9 mm, A2=HELS
T 235 WO 1 R S7 A 8 AR B BIESE, IR 96%
RSB Hh LL Bregma A FEE S AT ST i HLX e
A 35% M TEST 5 5 Lambda BY Interaural [1) 1
BIEE Bregma T | G0 4E R UL, BOARAE S
PRSCEGARAE P AT AT Lambda Sy 36 E 50T BE 231k 1E
SRR AT IR v (HR AT RE e T D AR LA 48K
TR ST I8 e 5 Bregma 1 Jy BLifi i, 1ESLIG =
U Lambda 1 24 J5 Bk 0 59 B9 B M R DL — 2
FRERDRL, S5 R L B, REANF] 400 g (19K B0
Je DAL B FRICAE AE R85 /N ik Y [R] B, ) /g T
CTB {3 55 28 1 1 FI AE 5 22 1] A 2 B, (SR8 % 1 Mo+
BRI B 2R 4B, T 400 ¢ 2245 1R B34 ] LA
HERITEST 2 NTS, UEWI RIS ] Lambda 4 2 J5 il
DX A% T B S5 A, o T R PR Oy K R 44 B 2 1 R
TSR R0 D 22 33X — it 22 71T 68 15 K Bl S H: A 174 i
REA K, (HZH KBNS LT MAER

KRMALIA RGNS, BT RRE 10 ~ 11 4
W TE A R, (R EAE 400 g A2 A7 FRATT HE D
PL400 g ZEA7 8 DL b i KB A RS | s R
K ) B M m TAE , A F) T i sk

ARLIEABAEAE—E W R BRI, 5, KU S
PAE NS S 22 A A 0 B A B E s R rp A
AV T A VAP 2 T B0 B A i — M A% . BT LA
FEIEAT S0 18 R %) B 22 B JIORES o 1) 4 A EEAT,
DACREE R (0 22 A7 7K o AR AR RS2 56 v BT K
OB I A K Z | (H3E o 3 S E R A 2 RS
BRI DL — AR b U B AR S0 oAy n] E
55 = 4 RS D AR SR B R 7R SE PR AR
SRUTES 400 g DL E IR B 2 D REAS PR AE— K B
M TCRES YL IFAR S LI EE R, B TR
BUAE R B S 07 W R ek — DR R

BrpFmad gt & B 39% W58 I A XFHE
S S BT VR PR AN AU R AT 15% B BF5E TR
HE TR S o R v A S O R O A L Y I
A AT A i SR Btk AT AN R S R
R, TE 400 ¢ ZE AR B, B Lambda A%
Y J DL — 5 £ B L ] LU VR 5 2 R R A%
AL 1) B P R R A% AR O S 82 S 0 1 A 1 A A
WA R N B T EE ST NTS G 1) 5L g 42 it
—BEFLRR LR R
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[(#ZE] HBH#K @37 Sprague Dawley (SD) K B @9 1E # I 3¢ 37 8 B8 4t M B AX 5% 37 07 i I g 2 b
( Lipopolysaccharides , LPS ) 1755 5 £F 4 # 1 J5 21 }4 ( fibroblast-like synoviocytes, FLS) RAEFEAI . Fik  BEHL 80 ~
120 g SPF 44 SD KRB, 4B Al 21, A3 255 3 4, 4212 4o 0 10F EdU A4 FLS 2 AR &
W) vimentin FIEFHIIRE, A1, FHHE IR 200X HE RN SR 3 AR 250 8 FRIFARIE IR FLS MYSRAERR (1 383k e HA
AEPHIIRERY AR HLAT T 20 0e 0y FLS 40, LPS 155 FLS 45 , AU LPS i3 FLS A [F] A [a] 23 /Y IL-18
1 TNF-o B mRNA FEE (H 63k ARAESC S0 45 0 LPS T FLS RAEME AL A] &5, B, Kol FLS #% LPS
WRRE A T AT REFARIE SR (0235, T FLS SOERS AR (IS0 i8R . 45 R RH 0.2% 1 AL
DR s IR T FLS AR, 2K (AR B Y vimentin, 25 3 4 FLS 4035 98% L) I+, @ ad FLS 4§
FEZE ARSI B0k L B A FRThBE BT FI A J5 22 s2 8 iy FLS sf 3 AAES 7 AR 40, T % LPS B R )a 1y
FLS A 40 R T FIERAEZE 087, 502 1 we/mL LPS 55 FLS 40 3 h, fEE i FLS RAEMM . £t LPSIER
B FLS SR I ] {5 S AR AIMIF 5 58 1 515 95 A 4 A A
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Establishment and characteristic analysis of a model of knee fibroblast-like
synoviocytes inlipopolysaccharide-induced Sprague-Dawley rats
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[ Abstract]  Objective To establish synovial cell primary cultures and a lipopolysaccharide ( LPS)-induced
fibroblast-like synoviocyte ( FLS) inflammatory model of a normal knee joint in Sprague-Dawley (SD) rats. Methods
Normal knee joint synovium (80-120 g) was separated from specific-pathogen-free SD rats in an ice bath with phosphate-
buffered saline. The primary synovium was cultured to the 3rd generation. Vimentin expression and FLS proliferation were

detected via immunohistochemical staining and the 5-ethynyl-2’-deoxyuridine method. Synovial tissue was used as a control
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to detect characteristic protein expressions in the FLS in the 3rd—8th generations of primary culturing and to screen the FLS

for high purity and physiological functions for use in subsequent experiments. After LPS-induced FLS inflammation, the

mRNA and protein expressions of IL-1 and TNF-a were detected at different time points to determine the time point at

which LPS could successfully induce an FLS inflammatory model. Finally, the cytokine expression, proliferative functions

and characteristic proteins of the FLS before and after LPS induction were detected to provide experimental data to evaluate

the FLS inflammatory model. Results FLS primary cells were successfully cultured with 0. 2% collagenase I digestion. The

FLS purity in the 3rd generation exceeded 98% for detecting vimentin. By detecting characteristic FLS proteins, FLS with

physiological functions that could be used for subsequent experiments were selected as the primary cells from the 3rd—7th

generations. Analyzing the cytokines and characteristic proteins in FLS before and after LPS induction revealed that

1 pg/mL LPS is required to stimulate FLS cells for 3 h to replicate the FLS inflammatory model. Conclusion The LPS-

induced FLS inflammatory model can be used to study inflammatory arthritis in viiro.
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21 4 45 i J5E 41 JIf2 ( fibroblast —like synoviocytes,
FLS) J& G Iy FE Az —" . B FLRES T iY
FLS 2L A1 8 I T Bl 4 S IR S, 5
55CTRIE R DIRE s W AR T Y FLS, i ¢
TIPRAPWE R A8 Ry ST R E T, 23 Wb A o, 188
T RS L IR, 5 4 5 i RS A Ak
R A ATE R N FLS AR RS, S8R A
BEFE R AN PR 7Rt B SO R
JIFLA, B FLS 7E & P 5¢ 15 % (inflammatory joint
disease , 1JD) H F9/E TR BCR B 32 B F A0, (HZEX)
FLS SEATIR AN ST, B S 2 A e ) (Rl | J2 At 57 34 J5t
FLS B SR IR SR AR

AWFFE A 8 A TR I AR R R A O T 1
Sy B JRAREE 3708 B AN 17 FLS F5E 0 fH 3R
i NI IR 5200 PR 3R 22, O 1D 19 FLS BIFSE 8 n 1
MERE . HEL, A B R TR AL Ak (RN H
il AR RR AN ARG A5 ) 155 OA BRI 3 B
HARBE FLS, i 8 T G R T AR ROBESE s A 2
K HRE S 75 T4 2715 % (collagen induced arthritis,
CIA) "™, 43 B LW B FLS, f 5 T 28 WU 56 35 4%
(theumatoid arthritis, RA ) 4 & 95 L il #1365 T7 WF 5%
A2 BN AR IS 98 I B T AT 4 2 ( AA
—FLS) ™ W TR KGRI, 55 EINSF
HMIF B 2R B P A rh 2y B Y FLS, X
FLS (% 5E 20 R Z2 50k IR 2B S WA UL S 421
Ao e (005 AR 24 MR A I FLS 1Y 25 AR A8
BIEHEH (Vimentin ) , R DEHEAT T FLS B4
R S (AR AT HEAT AR R 3R 1
TEH FLS R SR FLS FRAEE PR I A ST

IS OA B2 RA TSR PERHER SF 11D, #8

fibroblas-like synoviocytes; primary culture; vimentin; inflammatory joint disease; model

FEREHE 46 7 IL-18 IL-6 Al TNF-o 25101 JfH.
WXL RAE R T 515 538 % 2 (A7 A6 G S v 38 1
BFRRRE D MEERE, RREFAMSY
AL U BRI, LR B S Y 2 0 T AR &
VEREAER, R RN T B B o RAE A9
R BT A RETS S FLS 1Y RSEA AL Sk
XUD B R MR M T THE, R 2R
(lipopolysaccharide , LPS ) 72 % % [X [ 14 24t 7] B H 2E
(R ZE S A, 2 G I RN 2 MR B R ) I, X4 HAE
AT A5 Kb Y an it st R £
FiAEYIEE . LPS S sh W) e RGN AR I 2 [
P B ) e RO R ek H bR, B ARSI S s W 4
I HP A P4 i P, 2 TL-18 \1L-6 il TNF-o0 45,
T AT s, EN S /N R EL
SLFLSERED 0.2 mg/mL A LPS 50 pg MEN5E S/
FRFLIR AR DS LRI & LPS I8 i i
S8 AL HE 1, RTIE ST /N B 5 45
RIS OA R RA FFEH  LPS il E 8 TIL-18
IL-6 Fll TNF-o B2 KR f gk al L, LPS il
M FLS A LI5S L T OA Al RA B RIEIRES , 7¢
1D AN 5T, H LPS i S FLS RIEIRZS, @7
FLS RAEFRIFEHE ERRATFTHY,

ARSI I 43 B SD P TR BRI IR G 1 T 2
HUE MRS 30, #H17 FLS EHIREY
Vimentin AT REYERE | [RIET, FH ¥ B4 4L S %
HE R AR 1 77 FLS BRRAE 3R (A 0 3k, i 18 2
A A= FRTRE H 21 5 35 95% 11 FLS, [ LPS #E4T FLS
RIEMIL TG T R LA 98 410 B PR FNRRAE 2 1 1Y
FiK  H#EST FLS RAERIRL Ry 1JD KLl S HIGTT7
RS T A,
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1 MR5AE

1.1 ##
1.1 SE8sh¥

4 JEs SPF( specific pathogen free animals) 2 I
PE SD KEL 45 H AREZH 100 g, 14 T R4 ZE R K
ki B R 0 R 2 P S ER Bh  hon [ SCXK ()
2017-0026 ] , 135 T fili 25 42 5 K 2 il 42 4 40 B A v
DK B O [ SYXK (%) 2017-0058) , JiF A #
VEIIFF G B ZE 72 B2 R 2 5236 s ) 10 B2 R (R I
5 AMUWEC20201267) , ™4 4% B8 52 56 sl 49 4 1 19
3R 45T NIE AR
1. 1.2 X510

AR AR ZR I (L BT SR A PR A )
25 em’ i F# M (Hyclone ) , 0.22 wm JE#S (millipore ) |
CO, }5 7% 4 ( Thermo, 3% [H ), Millicell® EZISLIDE
(Millipore) o J% U2 bt % 84 (1& [ #F 11 53 %¢ ) , DMEM
(high glucose) (BI), X #i ( GiBeo), 0.25% Jik fif
(GiBeo ), 4% z B W & (1% £ #8), Anti-vimentin
( Abcam, ab8978 ), Anti-mouse Alexa Fluor 483
(Abcam,ab15017) ,DAPI( Abcam,ab228549) , /N F, SP
RF & (P4 H) , DAB Y @ik Fl & (P EF) .
Western Blot S5 24 FAGH ( Bio Rad, &)
1.2 FHik
1201 TS A i AR JA GG

KB ST 1. 5% [ U Z AR SD KRR,
FIHEN 2 mL/ (kg « bw) . 75% CBEZ KRR 10 ~
20 min, BOSUN S OGS (B 1A (1B) . Je ) I E ok
KA T (100 w/mL penicillin and 100 mg/mL
streptomycin ) [ PBS # Ve 5, RO &
VT ARG A SO PBS S IILH, R 47 1 k20
BUNEL, Sy ERIE VK, JCH, PBS IR, Bk, 57
PR E lmm X Imm X 1mm B HFEE 10 mL
To B N B, 3 W, A 1 mL
0.2% 1 RURLJAEG B0 A 20, B H & 25 em?
B, 0 0.2% 1 RIS E A 2 3 mL, R 5
TR, A LR W B 238 50 A, AE 37°C F 5%
CO, N, AL IELHLT 4 ~ 6 h i HAS A 220k, o)
FEFHIMA 10% FBS 211Kk, WA I 1
BELWELE, B IGEE.O, 5 L, A4S
B BRI — UG , B E25 em® 15300, F =i bk
SERIGFRFL (L) A E 3 mL, R IRN,
T L ZUAE ISR IS 21 A, #E 37°C, 5% CO, 1 35

FRAARE TR L 4, B W A L Ui o I 0, 2 2 R
Al DURRIE A i i (1] 1C) ,2 ~ 3 d #Rl—IK,
1.2.2 MR AL AR

bR SR AR & BTk 70% ~ 80% , W 37k
Fekt BTN A & EDTA-2Na 4 0. 25% Jif il
THAL, e S 8 R, (0 T8 0 VR 55 RS, R RIS
TEBhTE L, 150 A5 25 381 4 e ] B 084 O, A g
] 45 2% [5] HARVEET, [ 3G SR A 10% FBS 24 0E7H
b, WSCHE M 2 B0 A, MR IR B0, BRI
FEVE 1R, e ek R AL R A, TR 1 2
~ 1 B3R EF TR IR
1.2.3 A%

(1) dHMIE AL

FEGE BB T, AR VLA T I A0 i B A4S
ARRZS, BIE A FLS, BB A R A I i
AR, S RRACARTE A0 B o 0 A0 e b Y L, B
I FLS A4t

(2) duMfeEst bz g

55 3 AR LA, RS AN EE 5 4 x 10%/mL,
FREFL 0. 2 mL A 7S iR I s /N B SRAR H R
24 h, MHEE/NEINIA 4% 2 B EE 300 wL, e
20 min J5,PBS {2 ~ 3 . F 0.2% Triton X-100,
£ 37°C F ik 20 min J&, [ M€ B /N Z A Rt
Vimentin HT/K(1:200) ,4°CIR & F 0, A
488 ik IgG (1:500) ,7E 37°C K #OGHEE 1 h )5,
FH DAPT X0 A% e 4 (37°C) 15 min J& , FH BT 246
VKN, 286 B AU BE WA IR AR A BT U
TR T Vimentin J% (805 B0, 1T FLS 1 461,
09 A0 e rp 442, Vimentin (940 ML 7E 98% LA I,
98% LA LHI4niE A FLS,

(3) duM el gk gy

55 3 AR BN i 2 B AN e e o ek 2= e
AR Vimentin BHT, T A ¥/ B SP a7 &
UL E1T, DAB W5 BT N WA AT .
W BN FLS 20 R kTRl (2) .

(4) FLS {4 EAU 4 g 14 5 k)

Z: I8 EdU 4 M3 78 /0 () N B AE R A
BN P2 54 S C10310-1) B 5 i, faiikan
TS AR A B, R A0 A L B R4 x 10%/mlL,
FREFL 0. 2 mL A 7S i B P B s /N B R AR R
24 h, FA4IASE 41537 FE4E 1000 : 175 B EAU %,
il 25 % 50 wmol/L EAU 5575 ; 5L i A 100 pL. 50
pmol/L 53R IHEWEE 12 h, MEBE/NEMAT 4%%
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J 7 #

3: 50 pm _ 50 pm
TE:A:SD IEWRR. B E ST, C M IRMMIEIREE 1 R(x10) . DI IRAMMIIEIREE 6 K45 1 UAEMRAT(x10) . E. IR
FRAEF 3M(x 10), P BN RS 8 40(x 10) , G-M: W HEANEREF 255 3 X Vimentin FE0AL 22 % (x 40,45 = 25 um) (G
Vimentin,ﬁﬁ;L;DAPI, wfh, M. Merge) ., N-P . ¥ I 40 0 55 5% 248 3 18 Vimentin 2E2/Q’”S$%E( x40 bR = 50 pm) (N: Vimentin AR
{6, DAPIL 5% ;0 . DAPI M5 {4, Vimentin Ht2% ; P . Vimentin 45 (4, DAPT A i (A ED4HIER) .

1 SD R RIEH M M4 A S Qs o S 5
Note. A, SD normal rats. B, Synovium of knee joint was separated. C, Synovial cells cultured on day 1( X 10). D, Synovial cells were cultured on the
6th day before the first passage(x 10). E, Synovial cell culture to the third generation. F, Synovial cell culture to the eighth generation(x 10). G-
M, Fluorescence identification of vimentin from synovial cell culture to the third generation (x40, bar = 25 pm) (G, Vimentin, green. L, DAPI,
blue. M, Merge). N-P, Histochemical identification of vimentin from synovial cell culture to the third generation(x 40, bar = 50 pm) (N, Vimentin
is brownish yellow, DAPI is absent. O, DAPI is blue, vimentin is absent. P, vimentin is brownish yellow, DAPI is blue, i.e. nucleus).

Figure 1 Primary culture and identification of normal synovial cells of SD rats
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Note. A and B, Proliferation of synovial cells to the seventh generation of EAU( X 10, bar = 50 um) (A, Negative control, only DNA stained blue.
B, Proliferating cells were dyed red and the DNA was dyed blue.). C, Western Blot results of PCNA protein in the synoviocytes tissue ( ST) , the 3th
to the 8th generation of fibroblas-like synoviocytes( FLSs). D, One-way ANOVA between PCNA protein groups, F = 43.936, P < 0.001. Compared
with the third generation, only the eighth generation of PCNA protein expression was significantly down regulated, ™ P < 0. 01.

Figure 2 Proliferative function of primary synovial cells
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T AT (ST) BILFEACRE S 3 4 ~ 45 8 f8 FLS 4 IL-1B . TNF-o St GAPDH f Western Blot 4528, B %41 IL-18 % FIARRT & ik,
AR 204, F = 5.115,P = 0.002, IL-18 HHFRKHXCE M, 555 3 L FLS 1AL, 48 8 1R FLS BRAR# B2 (1 = -5.639, ™ P
<0.01), ST 554 1% ~ 45 7 fUFLS R R ARA BEM, C.4&H TNF-o A &, HREREN 2507, F = 8.672,P <0.001,
TNF-o 85 FIFAAINDGR PR, 5565 3 10 FLS LH, 49 8 {0 FLS FRIRIEH 35, P < 0.01, ST AR 40 ~ S 7R FLS Zf R A RA R
ELR
B3 AL FLS AN T Western Blot Kl 7347
Note. A, Western Blot results of IL-18, TNF-a and GAPDH in synovium tissue ( ST) and primary synovium cells after passage. B, One-way ANOVA
between IL-1B protein groups, F = 5.115, P = 0.002. Compared with the expression of IL-1f protein in the third generation FLS, the expression of
IL-1B protein in the eighth generation FLS decreased significantly (¢ = =5.639, ™ P < 0.01). There was no significant difference between the ST, the
fourth generation to the seventh generation FLS and the third generation FLS. One way ANOVA between TNF-a protein groups, F = 8.672, P < 0.001.
Compared with the expression of TNF-a protein in the third generation FLS, the expression of TNF - protein in the eighth generation FLS decreased
significantly( ** P < 0.01). There was no significant difference between the ST, the fourth generation to the seventh generation FLS and the third
generation FLS.
Figure 3 Western Blot analysis of cytokines in synovial tissue and FLS
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@ A %%E%QE (ST)ZZ CEARE R4 3 £ ~ 45 8 fUFLS AYRFAEZE (1) Western Blot 2558, B: %41 Collagen IV 7 FIARNE £ 1, £ ] 8 PH 3 5 22
= 5.315,P = 0.003, Collagen IV & [1RISMXEH B, 55 3 1 FLS HIg, ﬁ%‘ 8 ft FLS MMk AEH W (1 =-5.339, " P < 0.01),
ST % 4T ﬁ%ﬁ FLS T5fk, )% 5 A HAT 8% PE, C 4 21 Fibronection & [ AHAT &5 i . 211 HLIK 38 )7 22 40T, F = 8.372, P < 0.0001,
Fibronection 2 [ 6 HHXT JC 8B (1, 1555 3 (R FLS Lok, 458 % FLS MRS 0 (¢ =-5.616, ™ P < 0.01) . ST,H54 1% ~ 457 [Re R FLS A8
1L AT BV, D441 Lubricin B FN & it AR 2005t F = 58.239,P < 0.0001, Lubricin 8 11X BTN, 1540 3
FFLS 4,55 8 18 FLS MR AR % % (« =-53.712, ™ P < 0.01) , ST 55 4 14 ~ 45 7 fU% AL FLS b2 S R EAT 2k, E. 4 4 Hyaluronan
synthose 2 B FHAXT &, 4L SR 2504, F=7.312,P < 0. 0001, Hyaluronan synthose 2 7& [ F A X G EE, 'ﬁﬂ% 3 1JC FLS tﬁﬁ,iﬁ 8
RFLS Bl W3 (1 =-4.335, P < 0.01) , ST 5448 ~ 557 1414 FLS BAFE A RA B EE,
4 TEIRHAL N FLS ﬂ"]ﬁa?ﬁﬁﬁ Western Blot *{ﬁ{)ﬂﬂﬁ’ﬁ
Note. A, Western Blot results of Collagen IV, Fibronection, Lubricin, Hyaluronan synthose 2 and GAPDH in ST and its subcultured primary synovium
cells from the third to the eighth generation. B, One way ANOVA between Collagen IV protein groups, F = 5.315, P = 0.003. Compared with the
expression of Collagen IV protein in the third generation FLS, the expression of Collagen '\Fprotein in the eighth generation FLS decreased significantly (¢
= =5.339, " P < 0.01). There was no significant difference between the ST, the fourth generation to the seventh generation FLS and the third generation
FLS. C, One way ANOVA between Fibronection protein groups, F = 8.372, P < 0.0001. Compared with the expression of Fibronection protein in the
third generation FLS, the expression of Fibronection protein in the eighth generation FLS decreased significantly(¢ = =5.616, ™ P < 0.01). There was no
significant difference between the ST, the fourth generation to the seventh generation FLS and the third generation FLS. D, One way ANOVA between
Lubricin protein groups, F =58.239, P < 0.0001. Compared with the expression of Lubricin protein in the third generation FLS, the expression of
Lubricin protein in the eighth generation FLS decreased significantly (¢ = =53.712, ™ P < 0.01). There was no significant difference between the ST,
the fourth generation to the seventh generation FLS and the third generation FLS. E, One way ANOVA between Hyaluronan synthose 2 protein groups, F
= 7.312, P < 0.0001. Compared with the expression of Hyaluronan synthose 2 protein in the third generation FLS, the expression of Hyaluronan
synthose 2 protein in the eighth generation FLS decreased significantly (¢ = —=4.335, ™ P < 0.01). There was no significant difference between the st,
the fourth generation to the seventh generation FLS and the third generation FLS.
Figure 4 Western Blot detection of characteristic protein in synovial tissue and FLS
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TEA B B/R 2742 CTHIR IL-1B I TNF-a mRNA RN A& i, AR M4 IL-18 9 F = 172.477,P < 0.0001, 50 h
b, A BRI A 45 P < 0.01,3 h SRR (17.865 = 1.754) ; TNF-a B F = 162. 478, P < 0.0001, 150 h ok, HA Mg
] 52 P < 0.01,3 h HHFIRIE(E (19.177 + 1.317), C M D IL-1B Fl TNF-o 2 HAUHXS FIA i, B R T 20045 58 . TL-1B 1Y
F = 28.694,P < 0.0001,%5 0 h LLA, 1 h A1 24 h WEEWHE AR P (355129 0. 057 A10. 078, Hok 4 MEE IR ™ P < 0. 01,6 h KA
IEfH (1.003 + 0.096) ; TNF-a B F = 175.03,P < 0.0001,5 0 h F#,1 ~ 24h WEHF[E] 253 * P < 0.01,6 h A H R IE(H (1.380 =+
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5 ¢t qRT-PCR 7M1 Western Blot ¥4l 1000 ng/mL LPS H#4 FLS J5 A AW A] 4 IL-18 1 TNF-a (I (n = 5)
Note. A and B show the relative expression data of IL-1B and TNF-a mRNA with 2742 €T, In statistical analysis, One-way ANOVA of IL-18, F =
172.477, P < 0.0001, compared with 0 h, ™ P < 0.01 at other observation time points, 3 h was its expression peak (17.865 = 1.754); F =
162.478, P < 0.0001 of TNF-a.. Compared with O h observation time point, P value of other observation time points were less than 0. 01, 3 h was its
expression peak (19.177 + 1.317) . C and D showed the Western Blot analysis of IL-1B and TNF-a protein. One-way ANOVA of IL-1B, F = 28.
694, P < 0.0001. Compared with O h, P value of 1 h and 24 h observation time points were 0. 057 and 0. 078, respectively. P value of other
observation time points were less than 0. 01, 6 h was its expression peak (1. 003 + 0096) (C) . One-way ANOVA of TNF-« protein, F = 175.03, P
< 0.0001. Compared with 0 h, ™ P < 0.01 at 1-24 h, and the peak value was (1.380 + 0.099) at 6 h (D).

Figure 5 Detection of IL-1 and TNF-o expression at different time points after FLS
stimulation with 1000 ng/mL LPS by fluorescence QRT- PCR and Western Blot (n = 5)
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= 2.518,* P < 0.05, C:1000 ng/mL LPS fil3# FLS 3 h, 5l ##7 b4, Hyaluronan Synthose 2( HYS2) 2 IR ik T4 ¢ = —4. 364, P
< 0.01; VEGF Ak FiH,0 = -16. 668, ™ P < 0.01; Cadherin & FIAHX Fik & Fif,0 = -7.637, ™ P < 0.01,

Bl 6 Western Blot LA 1000 ng/ml LPS %5 FLS J& 3 h i IR FIARE 2 11 A 238
Note. A, 1000 ng/mL LPS stimulated FLS for 3 h, compared with that before stimulation, the relative expression of IL-1B protein was increased, ¢ =
-6.817, " P < 0.01; the relative expression of TNF-a protein was increased, ¢t = —11.443, " P < 0.01; the relative expression of PCNA protein
was increased, ¢t = —17.801,™ P < 0.01. B, 1000 ng/mL LPS stimulated FLS for 3 h, compared with that before stimulation, the relative
expression of collagen IV protein was increased, ¢ = —6.702, ** P < 0.01; the relative expression of lubricin protein increased, t = — 5.686, ™ P <
0. 01; the relative expression of fibronectin protein decreased, ¢t = 2. 518, " P < 0.05. C, 1000 ng/mL LPS stimulated FLS for 3 h, compared with
that before stimulation, the relative expression of hyaluronan synthose 2 (HYS2) protein increased, t = —4.364, ™ P < 0. 01 ; the relative expression
of VEGF protein increased, ¢ = —16.668, ™ P < 0.01; the relative expression of cadherin protein was up—regulated, ¢t = -=7.637, ™ P < 0. 01.

Figure 6 Detection of the expression of cytokines and characteristic proteins in 3 hours

after FLS stimulation with 1000 ng/mL LPS by Western Blot
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Establishment and application of a mouse model of endometriosis with fibrosis
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[ Abstract]  Objective To establish a mouse model of endometriosis with fibrosis and to study its application.
Methods A mouse model of endometriosis with fibrosis was established by modified intraperitoneal injection using
BALB/c¢ mice; the peritoneal lavage fluid of mice was collected and the level of TGF-B1 in lavage fluid was detected by
ELISA. The degree of abdominal adhesion was scored and the success of the endometriosis model was verified by
hematoxylin-eosin( HE) staining, while the collagen deposition in the ectopic focus was detected by Masson staining and the
degree of collagen deposition was evaluated. The expression of fibrosis-related proteins E-cadherin, collagen I, a-SMA , and
smooth muscle myosin heavy chain Il (SMMHC-II) were detected by immunohistochemistry, and the degree of ectopic
fibrosis was evaluated. Results The success rate of a mouse model of endometriosis with fibrosis constructed by a modified
intraperitoneal injection method could reach 100%. The level of TGF-B1 in the peritoneal lavage fluid of mice increased
significantly with the extension of modeling time. Masson staining and immunohistochemical staining of fibrosis-related

proteins revealed a fibrotic phenotype in the abdominal cavity of endometriosis mice. Conclusions  The improved
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intraperitoneal injection method has a high success rate in the establishment of a mouse model of endometriosis with fibrosis.

TGF-B1 levels in peritoneal lavage fluid, Masson staining, and immunohistochemical staining of fibrosis-related proteins

can evaluate the degree of pelvic fibrosis in mice with endometriosis.
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Figure 3  Volume of ectopic lesions in mice
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Comparison of mouse and rhesus monkey models of Graves’ disease
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[ Abstract] Objective  This study compared mouse and rhesus monkey models of Graves’ disease (GD),
particularly regarding the immunological mechanisms, and provided research tools for further novel treatment. Methods
Six-week-old female BALB/c¢ mice were injected intramuscularly with adenovirus expressing the A-subunit of thyrotropin
receptor ( TSHR) ( A-sub-Ad) three times at 3-week intervals. The animals were euthanized 4 weeks after the final
injection to obtain their blood, spleen cells, thyroid glands and other organs. Three-year-old female rhesus monkeys were
injected intramuscularly with A-sub-Ad five times at 3-week intervals, and sera were prepared from blood samples collected

at several time points during the immunization regimen. The animals were euthanized 4 weeks after the final injection to
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obtain their blood, spleen cells, thyroid glands and other organs. Serum total thyroxine (TT4) and thyrotropin receptor
antibodies (TRAb) levels and thyroid morphology were detected in both the mice and rhesus monkeys to identify the thyroid
function. The body weights of the mice and rhesus monkeys were recorded during the experiment as well as the resting heart
rate of the rhesus monkeys. Flow cytometry was performed to detect the changes in splenic CD4 +CD25 + Foxp3 + cell
proportions. Results  After the final immunization, compared with the controls, the A-sub-Ad-injected mice developed
significantly higher TRAb and TT4 levels [ (8.1 = 0.6) TU/T vs (423.1 = 61.4) TU/T and (57.1 = 2.9) pg/dL vs
(96.7 = 13.8) pg/dL, respectively, P< 0.05]. Using the mean + 2 standard deviations as the normal range, all A-sub-
Ad-injected mice and rhesus monkeys showed positive TRAD levels, and 75% of the mice and half of the rhesus monkeys
had increased TT4 levels. The thyroid pathology confirmed the GD-induced changes in the mice and rhesus monkeys.
Different from the thyroid follicular epithelial cells in the controls, which were lowly cubic or flat, 6/8 mice and 3/6 rhesus
monkeys in the model group showed obvious follicular epithelial hyperplasia with cubic or tall columnar-shaped cells, and
papillary structures caused by hyperplasia protruded into the follicular cavity in part of the visual field. However, no
lymphocyte infiltration occurred in the thyroids of either the mice or rhesus monkeys. In addition, the rhesus monkeys with
GD lost body weight and had significantly increased resting heart rates ( P< 0.05). Flow cytometry showed decreased CD4+
CD25+Foxp3+ cell proportions in both the mouse and rhesus monkey GD groups compared with those of the control groups.
Conclusions Compared with the GD rhesus monkey model, the GD mouse model showed a shorter induction time and a
higher GD incidence. However, in terms of physiology and immune response, especially with GD complications, GD rhesus
monkeys showed more similarities to GD patients. In future research to explore the pathogenesis and evaluate new treatments
for GD, scholars can choose the appropriate research tools according to the different characteristics of the two GD animal
models.

[ Keywords] Graves’ disease; BALB/c mice; rhesus monkey; TSHR A subunit; animal model
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[ Abstract]  Objective To explore the effect of EtOAc extract from Saxifraga taugutica (EST) on carcinoma cells
and orthotopic-transplanted tumors. Methods Murine cancer cells ( H22 cells) were incubated with different
concentrations of EST for 48 h in vitro. Morphological changes were examined by laser confocal microscopy after AO/EB
double staining. Apoptosis of carcinoma cells was determined by DNA electrophoresis. and flow cytometry. Orthotopic-
transplanted tumors in mice were established in vivo. The tumor inhibition rate, thymus index, spleen index, and liver
pathology were compared between low-dose, medium-dose, and high-dose groups. Results Apoptotic morphological changes

of H22 cells were observed, with the level of apoptosis gradually increasing with increased EST concentration. DNA
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electrophoresis demonstrated a typical ladder pattern. Flow cytometry revealed that the apoptosis rate of H22 cells was 31%

in the EST group with 500 pg/ml. In vivo experiments showed that the tumor inhibition rate was dose-dependent to some

extent; the best tumor inhibition rate was 64. 3% in the high dose group, followed by tumor inhibition rates of 46. 7% in the

medium dose group and 33% in the low dose group. Spleen and thymus indexes in the EST group was significantly higher

than those in the model group ( P< 0.05). Histological observation showed that the proliferation and invasion of cancer cells

was inhibited to different degrees, and karyopyknosis of cancer cells was identified in the EST group. Conclusion EST could

enhance the immune function of mice, induce apoptosis of tumor cells, and significantly inhibit the proliferation of

carcinoma cells in a dose-dependent manner.
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Figure 1 Effect of EST on the morphology of H22 hepatoma cells after 48 h treatment
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Figure 2 Electrophoretic analysis of genomic DNA fragments in H22 Cells by EST
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Figure 3 Flow cytometric analysis of the effect of EST on H22 cells
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Figure 4 Growth of orthotopic xenograft of mouse hepatoma cells
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Table 1 Inhibition of EST on H22 liver xenograft in mice( x +s, n=10)

25 PRI (g) MR (%)
Groups Everage weight(g) Anti-tumor rate( % )
P2 Model 1.280 + 0.283° 0
FRREBER4L Cyclophosphamide 0.273 £ 0.057" 78.7
KFI 2 Small dose 0.857 + 0. 108° 33.0
R34 Medium dose 0.683 = 0. 110° 46.7
R4 Large dose 0.456 + 0. 099" 64.3

L RFRFE AR R ROR 22 57 W35 (P< 0.05)
Note. Significant difference (P< 0.05) were shown by the different superscript letters in the same line.
F2 ESTX/DRE BB T kA IR N (& £5, n=10)
Table 2 Effects of EST on organ index and T lymphocyte proliferation in mice( x +s, n=10)

431 i e e e
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X HRZ Control
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5.221 + 1.461°
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H FPIARFE FAR T RRRZ R B (P<0.05),

Note. Significant difference( P< 0.05) were shown by the different superscript letters in the same line.

g FBRRLE
Cyelophosphamide

{EFRRE
Small dose

5 /NS HE Je@A55R (x 400,47 =20 pm)

Ll el

Large dose

Figure 5 HE staining results of liver tissues of mice with liver cancer( X 400, Bar=20 pm)
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Qingfei Touxie decoction mediates NLRP3 inflammasome inhibition of the
NF-kB signaling pathway and improves inflammatory responses in mice with
Mycoplasma pneumoniae

WANG Zi', WANG Xuefeng”* , WU Zhengi’

(1. Graduate School of Liaoning University of Traditional Chinese Medicine, Shenyang 110847, China.
2. Affiliated Hospital of Liaoning University of Traditional Chinese Medicine, Shenyang 110032)
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[ Abstract]  Objective To explore the therapeutic effect and mechanism of Qingfei Touxie decoction on mice with
Mycoplasma pneumoniae (MP). Methods Forty male specific-pathogen-free BALB/ ¢ mice were randomly divided into the
control , model, low-dose, medium-dose, and high-dose Qingfei Touxie decoction groups, with n =8 mice per group. A
mouse model of MPP was established via nasal instillation of solution containing MP. Mice in the model and control groups
received 0. 9% saline solution by oral gavage, and mice in the Qingfei Touxie decoction ( QFTXT) -treated groups received

QFTXT at low (200 mg/kg body weight) , medium (400 mg/kg body weight) and high (800 mg/kg body weight) doses
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daily. After 2 weeks of treatment, the lung tissue indices of the mice were calculated, and the pathological changes in the
lung tissue were observed via hematoxylin and eosin staining. Apoptosis in the mouse lung cells was detected via TUNEL
staining, and the interleukin (IL) =18, TNF-a, IL-6, and IL-18 levels were detected using enzyme-linked immunosorbent
assays. NLRP3, MyD88 and NF-kB mRNA expressions in the lung tissue were detected using qPCR, and the NLRP3,
MyD88 and p-NF-kB protein expressions in the lung tissue were detected via western blot. Results  Qingfei Touxie
decoction significantly reduced the lung indices of the MPP mice and reduced the lung pathological damage and apoptotic
rates (P < 0.05). Qingfei Touxie decoction also significantly reduced the IL-18, TNF-a, IL-6 and IL-18 levels (P<
0.05) and NLRP3, MyD88 and NF-kB mRNA and protein expressions ( P< 0.05). Conclusions Qingfei Touxie
decoction attenuated lung injuries in mice with MP pneumonia, possibly by inhibiting NLRP3 inflammatory bodies and the
NF-kB signaling pathway.
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Figure 1 Effects of Qingfei Touxie decoction on lung index in MPP mice
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Figure 2 Effects of Qingfei Touxie decoction on pathological changes of lung tissue in MPP mice ( HE staining)

W MPPHL Rt PR LR el
Control group MPP group QFTXTL group QFTXTM group QFTXTH group

TUNEL

DAPL

Merge

S =
g L -
e
it
E% 20+
D T T T J T
BHHE MPPii ARl kL Hp Bk i

Control group MPP group QFTXTL group  OFTXTM group  QFTXTH group

B3 ARG MPP /N BUTZH 240 M M T3 M ( TUNEL 3y £,)
Figure 3 Effects of Qingfei Touxie decoction on apoptosis of lung tissue in MPP mice ( TUNEL staining)
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Figure 4 Qingfei Touxie decoction reduced the content of inflammatory cytokines IL-18, TNF-a, IL-6,
and IL-18 in bronchoalveolar lavage fluid of MPP mice
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Figure 5 Qingfei Touxie decoction reduced NLRP3, MyD88 and NF-kB mRNA content
in lung tissue of MPP mice as measured by qRT-PCR
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Figure 6 Qingfei Touxie decoction reduced NLRP3, MyD88 and NF-kB mRNA content

in lung tissue of MPP mice as measured by Western Blot



476 P E LG B AR 2020 4 8 H 5 28 %55 4 ] Acta Lab Anim Sci Sin, August 2020, Vol. 28, No. 4

TR Z AR ZE0W T, A SCZL 4, T N T L AR 2 it
E 5 FLa HIL A XL 22 2 P BEL T it D) i 2% 7 i 4%
ZAt, PRI < RO AR il BRI, 0 Sz 3 il 15 S =2
PAAIT/NL MPPY T B A 1 B T S A H
il (%2 DAL, 7 AR R 3% AR R
BN F RIS Wi, B8 T S KRR A G
RIS IE T 5 22 4 RALUN B2y | 22 &I il 1k %,
FERL AR A8 1 0% s A5 A I8 T 1k %R, A 2
FEREE I 2Rk, 518 25 LAT Tl Al 2y, AR
R AR S T MP B WA 7 L S, MPP
/NEUBERY | R SR Y 2 /)N URS #OIR AN, g aR
Bl R ARCR MR, B B TOOGEE, A IS shk b, iE
B AR T e R R D 2 L S 45 ) A7 AE
AR A s | R MP R e W] S 30N i 2H 41
SEF NI RERI L , 5B MPP /)N UK 70 5k 45 e 3,
MRS58, i H 457 A [R50 i 5 il i3 A8 1A
I7 I /N BRI 2 25 B4 477 W) Sl ol 6 | i i 5 R AT
SRNT A IR S PR AE AR FE A%, LA MR T 45 B
D BERE 3 AR e D8 R MP 1755 1 il 4
2

o IR BE WO S R G0, B IR R 2 A
SAE KT, T3 B A i J N7, A& MPP 9 & 9 Bl
Z—, AW FEY, MPP AT S & 5E K T IL-18 .
TNF-o IL-6 B TL-18 %5 (Bl S i i 55 31k A
T IL-1B TNF-au \IL-6 J 11-18 25485 T By ek 7K
V-5 MPP AR IR H, W) MPP R EE, RAEH
TR TR ARG 45 R R, B 4L/ R
BALF 1 IL-18 \TNF-a IL-6 &% IL-18 S BB E =T
XTREZE B8 MP B AT IROE LR S 50T R 4¢, 15
I PN SERE PRl 14 K e e R IR RS, T AN [ R R v
Jiti 335 1 14 97 J5 7N B BALF 1 IL-1B , TNF-a | IL-6
FIL-18 & b 25T B, U I 355 i 25 7S 37 g 0 100 il
MP BRI 5 10 98 PR R B, 00 A E J N

NLRP3 RH/IMES MPP 45 2 o [R5 | E 1y
I R G 5%, s i Jr =X 0T B 3 22 5 V5 il
PRm 2 2eam i g M S T
fE1% NLRP3 i H N i i #ER 1 45 49 38 ( pyrin
domain,PYD) 5 ASC 4 PYD 34Hi% , #E M55 ASC
e K M 5 AR 45 A 5 ( caspase recruitment
domain, CARD) 1 5% Caspase-1 JE i, NLRP3 R I &
AR AT LAE TCHE R pro-IL-18 Jin TR A AG 16 P A%
IL-1B, FF4r I B 40 ML 41 2 5 MMP 1 98 i )2 R
WA BT, 76 MPP BRI sR MP AT L) 5 20 41

Y T8 1Y Toll BEAZAK(TLRs) 454, BT NF-xB 15
SBET | K& JRE LIV, TLR4 7E S S8 E S &
FEOCHAE ] AL [ A e By v ) 1 I S B A
+,MyD88 ;& TLRs 4% 8 M, & TLR4 % T i
T EES B rh R EEA/ENY ) TLR4 B
WG 5 5 MyD88 AHEAE ], i H % 4k, #4155 1%
W2 U, IS 2 T B TR AL O NF-«B 38 #%, 15
HAEHF TNF-a IL-6 FEREH, TS 5 MMP RAE
JLREET)  Segovia P YRIESE T NLRP3 J& MP
JERY o R T RE RN 56 K A 928 A A s 7 1 S R Y
NF, Chen %" UEW] T S8 (0 3 0l 3@ a3 0 il NF-«B
5 IR S SR A . Liw A5 BUESE T 42
Mk AT 38 ) 30 7] % NF-kB {55l B PR MK MP i 5
1) IL-8 Fll TNF-a YR IA , AT k3 MPP, DL EF5Y
UL NLRP3 % PE/MA 5 NF-«B 5 53 #2675
MPP g 3HUE AR 9 08 76 I A A80HE A5 TR I AR fF 5
JHl Western Blot 1l fifi 2H 23 v NLRP3 4 1 /MAE 5
NF-kB {5 518 A OCHE A R I8 45 R ow | B s
H MP FH 5 /N BT 24 214 NLRP3 ,MyD88 | NF-kB
FLRFI NLRP3 MyD88 NF-kB £ [1 3 1A & & i 1
i, W] NLRP3 &M /MAFT NF-kB 15 Sl 2= 5
T MPP B SAE N, 5 SCRRRTE — 27 i
U5 T I I E A 1 AT S B /N BRI 20 2 b NLRP3 |
MyD88 | NF-«kB £ [X #il NLRP3  MyD88  NF-kB 7% [
FEIR T, 10 BH T i 37 A 1 4 o R E PR R, ik
B2 JNE SN 5 0] NLRP3 48 P/ IMAFI NF-xB {55
AT

25 LTk W Il 3% A 17 2 MPP /) B i 4
P, VR AT SN AL AT BB 5 ] NLRP3 2 5E /)N
TFT NF-xB {5 538 A ¢, R il Il B iz 41 MPP
YEFBLE B AF 5T 42 408 1 BHIE ML 0K 4 . AR5
SUBRI R T 6 & 7697 MPP Al REHLH
BIRGRON 5y B EAR Sy FAE AL 75 2 ik — 20
5%

2 £ X #k(References)

[ 1] Stein B, DeCredico N, Hillman L. Evaluation of the direct
antiglobulin test (DAT) in the setting of mycoplasma pneumoniae
infection[ J]. JAMA, 2018, 319(13) .1377-1378.

[ 2] Segovia JA, Chang TH, Winter VT, et al. NLRP3 is a critical
regulator of inflammation and innate immune cell response during
mycoplasma pneumoniae infection[ J]. Infect Immun, 2017, 86
(1):548-552.

[ 3] ki, REOR, KB, 55 15 R 0 il R 57 5k kg
BALB/c /Nl NLRP3 4 Mk mRNA FEik 520 [ J]. LA
R 2E244], 2018, 30(4) .82-85.



[ S B2 A 4% 2020 4 8 H 5 28 56 4 ] Acta Lab Anim Sci Sin, August 2020, Vol. 28, No. 4

477

[10]

Zhang H,Suo XB, Zhang YL, et al. Effect of heat-clearing and
anti-tussive prescription on expression of NLRP3 inflammasome
mrna of BALB/¢ mice infected with mycoplasma pneumoniae[ J].
J Jiangxi Univ Tradit Chin Med, 2018, 30(4) . 82-85.
T, sk53, fIARwD, S5 T Bk 1 T A 7 T AL AR
o R P PR 8 B LRI ST (0], B2 4, 2020, 39
(5): 640-644.

Ding XJ, Zhang Y, He DC, et al. Clinical effect and mechanism
of Qingfei Touxie Fuzheng Recipe in the treatment of COVID-19
[J]. Herald Med, 2020,39(5) :640-644.

TR, T, ZEPM T E AR O X MPP /) LR E K 1
IL-10 IL-17 JF8LRBT L [ )] ID T P BE 2GR 244, 2019,
21(7) :37-41.

Zhang T, Wang XF, Li QH. Research of therapeutic mechanism
of Qingfei Touxie decoction on inflammatory factor IL-10 and IL-
17 in MPP mice[ J]. J Liaoning Univ Tradit Chin Med, 2019,
21(7) :37-41.

Xiao Z, Jiang Y, Gao X, et al. Comparison of the ameliorative
effects of Qingfei Tongluo formula and azithromycin on
Mycoplasma pneumoniae pneumonia[ J]. J Nat Med, 2017, 71
(4) :685-692.

R, B, BB, A5 TR RO K A3 il 750 X Ml 56
S ARG /N U TR SAE AR C I T R [ 1], o [ S2 3 5l
P2Edk, 2018, 26(1) :120-127.

Wu ZQ, Min N, Yue ZJ, et al. Effect of Qingzao Jiufei decoction
and its decomposing agent on lung inflammation-related factors in
mice infected with Mycoplasma pneumoniae[ J]. Acta Lab Anim
Sci Sin, 2018, 26(1) . 120-127.

RIRE, BB, WO, A W R B AR O 0 i 98 52 )R
B/ Bax \BeL-2 , Caspase-3 25 A RENA [ J]. B zy,
2018, 49(2) :389-395.

Wu ZQ, Yang L, Min N, et al. Effect of Qingzao Jiufei
Decoction and its decomposing agent on MP infection Bax, BcL-
2, and Caspase-3[ J]. Chin Tradit Herb Drug, 2018, 49(2) .
389-395.
Wang J, Cheng W, Wang Z, et al. ATF3 inhibits the
inflammation induced by Mycoplasma pneumonia in vitro and in
vivo[ J]. Pediatr Pulmonol, 2017, 52(9) :1163-1170.

Lin Y, Tan D, Kan Q, et al. The protective effect of naringenin

on airway remodeling after mycoplasma pneumoniae infection by

[12]

[13]

[14]

[15]

[17]

[18]

inhibiting autophagy-mediated lung inflammation and fibrosis[ J ] .
Mediators Inflamm, 2018, 2018.:8753894.

Zoghaib S, Kechichian E, Souaid K, et al. Triggers, clinical
manifestations, and management of pediatric  erythema
multiforme; A systematic review [ J]. J Am Acad Dermatol,
2019, 81(3) :813-822.

Zhao Y, Ma G, Yang X. HDACS promotes Mycoplasma
pneumoniae-induced inflammation in macrophages through NF-
kB activation[ J]. Life Sci, 2019, 221(5) :13-19.

WA, MR, F—Mi, % Keapl/Nif2/p62 I NLRP3 %4
H/MES AR E BT IEIE [ T]. vh I AR 2 Ak
2020, 30(3) :103-107.

Yang GM, Hong SJ, Wang YH, et al. Progress of research in the
regulation of Keapl/Nrf2/p62, NLRP3
autophagy[ J]. Chin J Comp Med, 2020,30(3): 103-107.
WP, BRI, AL, S5 ORI B /N B R RO
HINI/FMI BRI TLRA-NF-kB {5530 5 028 A5 [ ]
T L PR AE Ak, 2015, 25(12) :15-20.

Dong D, Wang XF, Nan CH, et al. Comparison of the changes in

inflammasome and

TLR4-NF-kB signaling pathway in infant and adult mice infected
with influenza virus[ J]. Chin J Comp Med, 2015, 25(12): 15
-20.

Liu AH, Wu YT, Wang YP. MicroRNA - 129 - 5p inhibits the
development of autoimmune encephalomyelitis-related epilepsy by
targeting HMGB1 through the TLR4/NF-kB signaling pathway
[J]. Brain Res Bull, 2017, 132(8) :139-149.

Rashidian A, Muhammadnejad A, Dehpour AR, et al
Atorvastatin attenuates TNBS-induced rat colitis; the involvement
of the TLR4/NF-kB signaling pathway[J]. Inflammopharmac-
ology, 2016, 24(3) . 109-118.

Chen C, Wang J, Chen J, et al. Morusin alleviates mycoplasma
pneumonia via the inhibition of Wnt/B-catenin and NF-«kB
signaling[ J]. Biosci Rep, 2019, 39(6). pii: BSR20190190.
Liu F, Zhao Y, Lu J, et al. Hyperoside inhibits proinflammatory
cytokines in human lung epithelial cells infected with Mycoplasma
pneumoniae[ J ]. Mol Cell Biochem, 2019, 453 (1-2):.179
-186.

[KFEEHH] 2020-03-23



2020 4 8 A [ SIS B 2E August 2020
H28 % HaW ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA Vol. 28 No. 4

h o SRAIER AR, 55, iR IIAE 25 8% (WSHe) KRR A & PR 5 BORE e i 5 RE e S BT [ )], i B SE 30 3 441, 2020, 28
(4) . 478-485.

Ma QX, Zhang LZ, Yu C, et al. Study of the disease characteristics of spontaneous hindlimb paralysis in hyperlipidemia-susceptible
(WSHc) rats[ J]. Acta Lab Anim Sci Sin, 2020, 28(4) . 478-485.

Doi: 10. 3969/].issn.1005-4847. 2020. 04. 007

55 18 IMURE 2 J8% ( WSHe) KB B & M 5 JB0wE e 1Y
SR 9 e AR
LA kAR A, AR, B A, KA E LA EREA

(TP B2 K5, sh ) SR e ot/ FUAR BR AR 52 0T, WM 310053)

(HZE] BB WEEIRILAE S B WSHe) KB A K 5 oge A By A i B2 g BRAS 1, T 120
Do LE] R N SR E, FiE EARPOEE M WSHe KRR, B 8 1 A & M5 s K
B 8 Uk I R)— 05 14 [ Ja) s JC g R 1) DK B, 73 ) ] M58 P ek v B ek | SR 68 v i INLE 1) 57 JRe 5 )
TGRSR BILEH 222 LG I THORE S R FRA T 357 1) v A bl 28995 722 TUNEL 4382 20 Ak 0 WL 40 i 4 T2 K OF
I RT-PCR A6 A [R5 AL 1 MR A 22 R4 Caspase-1 F IL-18 FEF 3% , T H FH Western Blot B K6 25 1 7K 1Y
Fik, BR JSBOREBLNY WSHe K EUMEME Y TT K5 , X & i GeDR ) B0 5 AR IS RORESSE ) WSHe K BLUTE 1 35 2%
S, TG AR A AR T ARG B/ IR A 0 2 M7 o5 B 22 v DL 5 JBOREBE WSHe R BRUE i b 5 B R d 4 4 A
B TUNEL PS5 3R 5 BOREBE A9 WSHe K BUELES, B4 P 5 BE Caspase-1 5 1L-18 F N ) 5 1. 2% T
(P <0.05,P<0.01), HEEARZISRETR (P< 0.05) , &k FIRMAE D) /& WSHe KA % M5 RO 5e i
T s , A LS T B T 5 B, i SR IE Ay 2 R AR L 92 3 R 28 e A R A e O s, R LR T g S
Caspase-1 1 BEWIE A ¢,

[X8R]  ®IRIAES B R, WSHe KE, A &5 ok, shp i
[FESES] Q95-33 [ SCEkFRIRFS] A [ XEHS] 1005-4847(2020) 04-0478-08

Study of the disease characteristics of spontaneous hindlimb paralysis in
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[ Abstract]  Objective To elucidate the onset process and pathological characteristics of spontaneous hindlimb
paralysis in a hyperlipidemia-susceptible (WSHc) rat population, and to preliminarily study the pathogenesis mechanism.
Methods In a WSHec rat population, eight spontaneous hindlimb paralysis rats and eight age-matched rats without
paralysis symptoms from the same family were fed with normal chow or high-fat chow to examine their susceptibility to
hyperlipidemia. Magnetic resonance imaging and histopathology were used to examine central neuropathy in different parts of
hindlimb paralysis rats. TUNEL immunohistochemistry was used to detect apoptosis. The mRNA expression of Caspase-1 and

I1-1B in the central nervous system was determined by RT-PCR, and the corresponding protein expression was determined
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by Western Blot. Results Both male and female WSHc rats with hindlimb paralysis developed the paralysis. The sensitivity

to high-fat diet was not significantly different between WSHc rats with and without hindlimb paralysis. No significant lesions

were observed in the brain and cerebellum by magnetic resonance imaging. Histopathology showed a large amount of

inflammatory cell infiltration and TUNEL-positive staining in the middle and posterior spinal cord of hindlimb paralysis

WSHe rats. Compared with the non-hindlimb paralysis WSHe rats, the mRNA and protein expression of Caspase-1 and IL-

1B in the middle and posterior spinal cord was significantly increased (P < 0.05, P < 0.01) in the hindlimb paralysis

WSHe rats. Conclusions Spontaneous hindlimb paralysis of hyperlipidemia-susceptible WSHe rats is a progressive lesion,

which occurs in the middle and posterior spinal cord and is pathologically featured by inflammatory cell infiltration,

neuronal degeneration and apoptosis. This pathogenesis may be related to excessive activation of caspase-1.
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Figure 1 Gross observation of rats without hindlimb paralysis (NLP) and rats with hindlimb paralysis (LP)
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Brain magnetic resonance imaging (MRI) of rats without hindlimb paralysis and rats with hindlimb paralysis

Figure 2

JG S W SHe A
LPWSHc rats

PRz



482 rh E SE S S AR 2020 4E 8 45 28 %45 4 ] Acta Lab Anim Sci Sin, August 2020, Vol. 28, No. 4

2.3 BHEMERREZR WSHe KR/ 5EHE—i&
RIEFTL

B BB R BN A T B BRI
WEBEA R0/ 6 LB oK DL A AE AN A A ¥
ARILAHLUK I i RSEAESRRAS . TR iR
FHEH BT Bl WK 25 W i #h Z s 4i L HES
N2 G A RS e v AN 3T
AfIRE U H A RE N B, (UL 3)

2.4 BAMERMEE WSHe X/ 5S & SE4HAa
BTER

IS N Wl WA = v S L N =
S B R /N i L Bt €5 BH 1 A (3
b TR e R B BE B AT BT UL R BH A e
o, P TT MR W T, & J AT e T L REE
KB b BeRN T B A O T L) 2 T (P<
0.05), (LK 4)

- THE LB YL HHTR
En _'.‘ hal -\lll:.:lmlp;lll of Sddle part of Postenior part of
ol spinal cord spinal cord spinal cord
{E R S SHe
MLPWSHe rats
J00 100 um 100 pm 100 pm
JG REMEHEW SHe R
LP WSHc rats
Eﬂ pm J 100 ym 100 pm 100 pm

B3 Ak s SRS A EOME S K BRIV 5 8 HE e (g )

Figure 3 HE staining results of cerebellum and spinal cord of rats without hindlimb paralysis and rats with hindlimb paralysis
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Note. A, TUNEL staining results of cerebellum and spinal cord of rats without hindlimb paralysis and rats with hindlimb paralysis. B, Proportion of

apoptosis in different parts of rats. Compared with NLP WSHc rats, * P < 0. 05.

Figure 4 Apoptosis of cerebellum and spinal cord of rats without hindlimb paralysis and rats with hindlimb paralysis
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[ Abstract]  Objective To screen potential biomarkers to explore the pathogenesis in a rat model of isoproterenol-
induced cardiac hypertrophy. Methods Isoproterenol 30 mg/(kg+d) was used to establish the rat model of cardiac

hypertrophy via intraperitoneal injection for 14 consecutive days. The rat cardiac hypertrophy model was evaluated via the
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cardiac index. Ultra high performance liquid chromatography-quadrupole-time of flight mass spectrometry ( UHPLC-Q-TOF-
MS) was conducted to detect serum metabolites in normal and model rats. MPP software was used to analyze metabolic
differences. The Human Metabolome Database (HMDB) was used to identify biomarkers. MetaboAnalyst 4. 0 was used to
analyze metabolic pathways. Results Serum metabolites in the rats with isoproterenol-induced cardiac hypertrophy differed
significantly from those of the normal rats, and 10 potential biomarkers were identified. Compared with the normal group,
sphingosine 1-phosphate and dihomo—+y-linolenic acid in the model group were significantly downregulated, and D-fructose-
1,6-bisphosphate, deoxyadenosine, N-acetylmethionine, phytosphingosine, allantoin, 3-keto—(-D-galactose, octane, and
glycerol were significantly upregulated. Conclusions The metabolic pathways involved in isoproterenol-induced cardiac
hypertrophy include sphingolipid metabolism, glycerolipid metabolism, galactose metabolism, biosynthesis of unsaturated
fatty acids, and purine metabolism. This study provides a basis for understanding the metabolic changes in the circulating
blood in a model of isoproterenol-induced cardiac hypertrophy.

[ Keywords] cardiac hypertrophy; isoproterenol; metabolomics; biomarker
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[ Abstract)
(PWTs), activation of satellite glial cells, and the P2X7 receptor in the dorsal root ganglia (DRG) of rats with chronic

Objective To observe the effects of electroacupuncture (EA) on ipsilateral paw withdrawal thresholds

inflammatory pain, and further explore the peripheral mechanism of EA against chronic inflammatory pain. Methods Part
1: Rats were randomly divided into the control group (Con group; n=12), CFA-induced inflammatory pain group ( CFA
group; n=12), CFA model plus EA treatment group (CFA + EA group; n=12) , and CFA model plus sham EA treatment
group (CFA + sEA group; n=12). The CFA inflammatory pain model was established by injecting 0. 1 mL. CFA into the
plantar of the rat right hind foot. EA at a 2/100 Hz alternative frequency and gradual intensity (0.5, 1, and 1.5 mA, 10
min each) was administered at acupoints “Zusanli” and “Kunlun” for 30 min per day for 7 days. PWTs were detected at
1,3,7,8, 10, 12, and 14 days after CFA injection. Protein expression of glial fibrillary acidic protein ( GFAP) and
P2X7 receptor in DRG at day 14 post-CFA was measured by western blotting. Part 2; CFA rats were randomly divided into
the CFA plus DMSO group ( CFA + DMSO group; n=38), CFA plus P2X7R agonist A740003 group (CFA + A740003
group; n=10), EA plus normal saline group (CFA + EA + NS group; n=8), and EA plus P2X7R agonist BzATP group
(CFA + EA + BzATP group; n=12), which were intrathecally administrated with DMSO, A740003, normal saline, and
BzATP respectively. PWTs were measured at pre-surgery, pre-CFA, post-CFA, and post-intrathecal injection. Results
Part 1; PWTs of CFA rats were decreased significantly (P < 0.01) and EA significantly increased PWTs (P < 0.01).
CFA injection significantly increased the expression of GFAP and P2X7 receptor in the ipsilateral 14—6 DRG of rats (P <
0.05). EA significantly reduced the expression of GFAP and P2X7 receptor in the L4—6 DRG of rats (P < 0.05), but
sham EA had no obvious effect (P > 0.05). Part 2; Compared with the CFA + DMSO group, intrathecal injection of P2X7
receptor antagonist A740003 significantly increased PWTs of CFA rats (P < 0.01). PWTs in the CFA + EA + BzATP
group were significantly lower than those in the CFA + EA + NS group (P < 0.01). Conclusions Electroacupuncture
alleviates chronic inflammatory pain in rats, which might be related to the reduction of satellite glial cell activation and
decrease of P2X7 receptor activation in the rat DRG. Inhibition of satellite glial cell activation and a decrease of P2X7
receptor expression contribute to EA treating chronic inflammatory pain, which may be one of the peripheral mechanisms of
EA analgesia.

[ Keywords] chronic inflammatory pain; Electroacupuncture’s analgesia; dorsal root ganglia; satellite glial cells;
P2X7 receptor
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A4p < 0.01. Compared with CFA + sEA Group,* P < 0.05,"P < 0.01. ( The same in the following Figures)

Figure 1 Comparisons of PWTs among groups of rats at different timepoints
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Figure 2 Changes of GFAP protein expression in 14-6 DRG among groups of rats
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Figure 3 Changes of P2X7R protein expression in L4—6 DRG among groups of rats
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Figure 4 Intrathecal injection of selective P2X7R inhibitor A740003 increased ipsilateral PWTs of CFA rats
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Figure 5 Intrathecal injection of selective P2X7R agonist BzATP reversed EA’ s analgesia on CFA rats
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Methods for establishing rat models of irritable bowel syndrome visceral
hypersensitivity

ZHANG Wei, ZHAO Ying, ZHENG Qianhua” , LI Ming, ZHANG Jianqiang, LI Ying, CAI Dingjun

(Acupuncture and Tuina College, Chengdu University of Chinese Medicine, Chengdu 610072, China)
Corresponding author; ZHENG Qianhua. E-mail; zhengqianhua@ cdutcm.edu.cn

[ Abstract]  Objective To assess visceral hypersensitivity and constancy of visceral hypersensitivity models of
irritable bowel syndrome (IBS) in rats. Methods Two-day-old Sprague-Dawley rat pups were randomly divided into the
neonatal maternal separation group (group A), the unpredictable neonatal maternal separation group (group B), and the
control group (group C). After successful modeling, the rats’ general conditions and stools were observed, and their
visceral hypersensitivity and constancy were determined via the abdominal wall withdrawal reflex and visceral pain
threshold. After testing, the rats’ colonic tissue was taken for pathological examination. Results Body weight and colonic
pathological examinations did not differ between the groups (P> 0.05). Compared with groups A and C, rats in group B
had increased stools and stool water content. Compared with groups B and C, the abdominal withdrawal reflex ( AWR)
threshold was highest in the group A rats and peaked at 9 weeks of age. The visceral pain threshold did not differ between

groups A and B but was lower in both groups compared with that of group C (P > 0.05). Conclusions Both the neonatal
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maternal separation and the unpredictable neonatal maternal separation models simulated the IBS visceral hypersensitivity

model. The unpredictable neonatal maternal separation model better simulated a diarrheal IBS model. The visceral

hypersensitivity model was time-limited, and the optimal experimental time was within 9 weeks of age.

[ Keywords ]

model evaluation
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Table 1 Evaluation of colonic pathological tissue inflammation grade

I3k e

Systematics Performance

-(043) TEHRAE , [ J2 b Je R0 MR | ) 5 e 7K

0 mark No inflammation, no neutrophil infiltration in the propria, no edema in the interstitial

+(143) BREE A J2 Dt PR AN M IR | 48 B sl T ] K e

1 mark Mild, with a small amount of neutrophil infiltration in the lamina propria, mild or no interstitial edema
++(249) | [ 2 o SR AN I B I BT K

2 marks Moderate, moderate granulocyte infiltration in the lamina propria, moderate interstitial edema
+++(371) i RE A JEA B R PR A0 M R T A SR R ]SS K

3 marks Severe, moderate to large neutrophil diffuse infiltration in the lamina propria, severe interstitial edema
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Table 2 Comparison of the weight of rats in different groups at different time points( x = s, n =10, g)

415 5 Jai 7 S 9 Jai 11 JAl#Y
Groups 5 weeks 7 weeks 9 weeks 11 weeks
By
ARyl . 121.52 + 13.63 136.58 + 4.69 240. 67 = 60. 01 296.76 + 74.02
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LK TR 4B
ATTBRE R 5 B 135.47 + 13.37 133.47 + 8.31 215.73 + 49.83 294.34 + 74.77
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Spoyitl

Control group

130.72 = 12. 11

P 0. 069

138.63 + 11.25 195.00 = 39.92 287.78 + 64.12

0. 406 0. 149 0.958

4t Female
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B A e R0 5 L
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L RedsRiE
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450 5 HetEMale
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1 LRIl 3R R TE AN T AR B A A () LLAE
Note. Compared with the Control group, * P< 0.05,*P< 0. 05.

Figure 1 Comparison of body weight (g) of rats of the same sex between different groups at different ages
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Table 3 Comparison of food intake of rats in each group( x = s, n =10, g)
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B B Y
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=y i B4
=X HXT AL 4.60 = 0.843 4.40 + 0.966 4.40 + 0.966 5.00 = 0. 000

Control group

U 52 AR, * P< 0. 05,
Note. Compared with Control group, * P< 0. 05.

x4 BUARBRKMEPRE MR EGKE I (x £, n =10)

Table 4 Comparison of the number of stool particles, characters and water content of rats in each group( x s, n =10)
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25 P IR
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Note. Compared with Control group, * P< 0.05. Compared with unpredictable neonatal maternal separation group , 4 P< 0. 05.( The same in the following
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Note. Compared with Control group, * P< 0. 05.
Figure 2 Comparison of AWR of rats in different groups under different rectal dilatation pressure at

different time points( x + s, n =10)

RS IR 2% L BN SRS R (LA LA (% + 5, no =10, mmHg)

Table 5 Comparison of visceral pain thresholds of rats in different groups at different time poinis( x = s, n =10, mmHg)

vl 5 JA i 7 JHi 9 Jalte 11 JAi
Groups 5 weeks 7 weeks 9 weeks 11 weeks
! 2
daia . 69.67 = 10. 83 68.67 = 7.40 55.67 + 12.77*4 74.67 = 4.77
Neonatal maternal separation group
i 4
. ARETEI e 2853 2 . 72.00 + 4.21 66.00 = 15.78 76.80 = 5.18 75.97 + 4.66
Unpredictable neonatal maternal separation group
73 i HR ]
2 HXT AL 74.00 £ 5.16 75.00 + 8.18 76.90 + 8.18 73.00 £ 6.75
Control group
i35 | A o] B A BHE A B 2 PRt
Neonatal maternal Unpredictable neonatal Control group

maternal separation group
e :

separation group
i

¥

' e
TR 1) SR AIERE (1) .
3 HALSHHALBYREDEEMEEE (x 400,57 =100 wm)
Note. Neutrophils ( T ). Lymphocyte infiltration ( T ).
Figure 3 Pathological observation of colonic tissue in each group (% 400, Scale bar=100 pum)
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Establishment of a rat model of hyperuricemia and its complications
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[ Abstract]  Objective To establish an efficient rat model of hyperuricemia with liver and kidney injury, gouty
arthritis and other complications. Methods Forty-eight male Sprague-Dawley rats were randomly divided into the blank
control group ( control group) , oteracil potassium group ( OA group) , oteracil potassium with 6-hydroxypurine group ( OA
+ H group) , oteracil potassium with yeast extract group (OA + YE group), 10% fructose with 0.2% ethambutol group
(10% Fru + 0.2% EMB group) , and the 2% oteracil potassium mixed with 12% yeast extract peculiar feed group ( OA
PO group) (n=8 rats per group). Blood was collected from the tail vein once weekly, the serum uric acid and urea values
were detected, and the model was studied for 5 consecutive weeks. Results Compared with the control group, the OA PO
group reached high serum uric acid levels with severe liver and kidney damage and joint inflammation in week 5. The uric
acid values of the OA + H, OA + YE and 10% Fru + 0. 2% EMB groups failed to reach high levels. However, biochemical
indicators showed that liver and kidney damage occurred in these four groups. Hematoxylin and eosin staining showed that

the knee joints of the model group had synovial thickening and scattered and disordered arrangement to varying degrees.
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Conclusions The 2% oteracil potassium mixed with 12% yeast extract diet is the best diet for establishing a rat model of

hyperuricemia and its complications and is suitable for studying hyperuricemia-induced renal injury and arthritis.

[ Keywords)
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A5 14 2 34 4 J 5 JH
Groups 1 week 2 weeks 3 weeks 4 weeks 5 weeks
4]
Control 41 90.60 + 8.67 83.80 + 11.03 83.00 + 16. 53 92.80 + 21.81  96.20 + 19. 11
Control group
OA 4
100. 80 + 32. 16 101. 80 + 16.48 77.80 + 11. 86 86.20 + 17.78 92.60 + 32.46
OA group
4]
OA + H4 104. 80 + 32. 15 79.60 + 19.55 71.40 £ 12.93 78.20 £ 5.80 71.60 + 22.23"
OA + H group
2
OA + YEZAH 118.40 + 24.20 99.00 + 25.38 84.60 + 16.00 79.60 + 18. 60 71.20 + 15.31"
OA + YE group
10% Fru + 0.2% EMB 41 N ¥ .
10% Fru + 0.2% EMB group 111.40 + 34.50 84.80 + 28.70 63.00 + 24.28 68.80 + 6.41 74.20 + 21.04
4]
OA PO 4L 56.60 + 6.22 ™ 83.40 + 5. 12 95.20 + 40.40 94.60 + 21. 84 154.80 + 59.83™
OA PO group

5 Control HAALL, * P < 0.05
Note. Compared with Control group, * P < 0.05, ™ P < 0.01.

L™ P <0.0l,



[ S B2 A 4% 2020 4 8 H 5 28 56 4 ] Acta Lab Anim Sci Sin, August 2020, Vol. 28, No. 4

513

FILEF 5% FRAA AR LE , R IR + YR IR 2 (0A
+ HA) IREAKFA BE I m, B ™ E8 o,
SFURTRPAZE (OA 2) R IR P + U RIS ZH (OA +
H2H) N TR & 5L 5% 7 W A FEAR, JIF s Bt
10% T Wi+ 2 i T B4 (10%Fru + 0. 2%EMB £) KX
|14 2R 2 FE LA WK T AR, o A 5

2.3 KRRRXTREESEUR

2.3.1 REHEAWE K HE Jeta
300 .ns " 1T S
23 m1 i 22 a -
i i
& -
s : gt ®
L]
a L]
HHEH e
1] "2 25 :ECS s 5] ST crsisE
SR 4 35
£s E%
¥ gE
3 ¥

L L)

KB K AR A UL 2, AR ULEE T I, 25
PG RRZE AR 20 0 A RO T JoT b 52 5 A A 2
JHF 23 €6 s UK 8, IR B 388 K, o b A8 8%, OA PO
AR E, REAFAZ HE 6 5w, 25 [ -
ZH A UL 20 LR 105 728 P A UL Y I 4% A P A IR
1 HERIZH OA 40 .OA + H 40 .OA + YE 41 .0A PO
2H JRy ¥ I A4S X ] L /b it 98 RE A A= i, Ui OA
ZH .OA + H 4 OA + YE 44 OA PO ZHX} SD KE'E

= o
= [N —
H
= o
= EE
= I
] =fm|
- -
' ¥
= ®
HEEIHEEEE‘! Ey=FErEFEFEE
H Eﬁﬂﬁi.“-_‘f& ;ﬁ;iﬁnﬁ.ﬁi&
3 a2 SR F ] <T *EBg £F
of “EizipEad o "8iETEaC
AL ¢ TE%3eg @
F s 25
ik ¥
LE 3

T KR SR 25 B T 2B AR 3845 5 Control 41 HLER, * P < 0.05,* P < 0.01, " P < 0.001,
1 RBTESEIR 2 m i s A AL TR AR i LU
Note. Compared with Control group, P < 0.05, ™ P < 0.01, ™ P < 0.001.

Figure 1 Comparison of serum biochemical indicators in rats at the end of experiment
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Figure 2 Livers and HE stained pathological sections of rats in each group( Arrows indicate inflammatory cell infiltration )
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Figure 3 Kidney and HE stained pathological sections of rats in each group
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Figure 4 HE stained pathological sections of of ankle joints in rats of each group

(Circled portion is synovial tissue from rat ankle)
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Study of purslane/licorice/dandelion compound on insulin resistance
in type 2 diabetic rats
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[ Abstract] Objective To explore the effects of purslane, licorice, and dandelion compound on insulin resistance

in type 2 diabetic rats. Methods Low-dose streptozotocin was combined with a high-sugar and high-fat diet to establish
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type 2 diabetic rats. After successful modeling, they were randomly divided into control ( normal), model, purslane,
licorice,, dandelion, compound, and metformin groups. After 4 weeks of intervention, Fasting blood glucose (FBG) , Serum
total cholesterol (TC), Triglyceride ( TG ), High-density lipoprotein ( HDL), Low-density lipoprotein ( LDL), and
Fasting insulin ( FINS) were measured in each group of rats. The changes in the values were calculated and Atherosclerosis
index (AI), Insulin sensitivity index (ISI), and Insulin resistance index (IRI) values were calculated. The pancreatic
tissue was cut into sections and the morphological changes were observed after staining. Results (1) The weight of each
intervention group was significantly different from that of the model group (P< 0.01), but the effect was not as good as
metformin. (2) At 2 weeks, the FBG value of each intervention group was significantly lower than that of the model group
(P< 0.05) ; at 4 weeks, the FBG value of each intervention group was significantly lower (P< 0.01), and there was no
statistical significance between the compound group and the metformin group before and after 2 weeks and 4 weeks of
intervention (P> 0.05). (3) The 0.5, 1, and 2 h blood sugar values of the compound and metformin groups were
significantly lower after the glucose load, but there was a significant difference in 2-h blood glucose (P< 0.05).(4) The
ISI and IRI values of each intervention group were significantly higher and lower than those of the model group, respectively
(P< 0.01). (5) The levels of TC, TG, HDL-C, and LDL-C in the metformin group were similar to those in the compound
group (P> 0.05). (6)Microscopic observation revealed that the compound group underwent repair and proliferation, and
the cells were arranged evenly and uniformly in size, similar to those in the metformin group. Conclusions Purslane,
licorice, and dandelion compound can regulate glucose and lipid metabolism disorders, repair islet B cells, and thereby
improve insulin resistance. The overall effect of combination treatment is better than that achieved with single treatment.

[ Keywords] purslane; glycyrrhiza; dandelion; compound; hypoglycemic; insulin resistance; islet § cell
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Table 1 Effects of purslane, dandelion, licorice and their combined preparations on the body weight in type 2 diabetic rats(x + s,n =5)

i (g)
251 Body weight(g)
Groups T Bt THi2 T4

Before intervention

Intervene 2 weeks Intervene 4 weeks

1E# 41 Normal group
FEHIZ Model group

{5 VE2H Purslane group 265.78 + 6.93

HAYELH Dandelion group 260.38 + 9. 80
HE4 Licorice group 259.06 = 11.28

% )54 Compound group 267.56 + 7.08
U Metformin group 263.90 + 11.95

251.68 + 11.18
258.36 + 14.10

272.02 £ 10. 14
240. 58 + 15.28"

292.96 + 12.08
225.10 £ 14. 56"

259. 66 + 6. 59 254.56 = 6. 04
255.46 + 11.07" 253.34 + 8.69*
249.80 + 11. 84° 243.20 + 11.38*
263.20 + 7.99° 257.42 + 8.23°
275.04 + 7.92¢ 282.44 + 8.68°

T SIERAIHEE, P < 0.01; 5B A, P < 0.05;°P < 0.01; 5 WS4 4, 9P < 0.05,°P < 0.01,
Note. Compared with normal group,*P < 0.01. Compared with model group,”P < 0.05,°P < 0.01. Compared with metformin group,?P < 0.05,°P < 0.0l
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FREL(P< 0.01) ,7E0.5, 1 h & J54H 5 — H XUIK
HIMBETC2E R (P> 0.05), 1H0,0.5,1 h B, 5k
AT H RS XU R 2 5 B B
(P< 0.05),2 h B A )7 5 — HSUIRA b g 2
S EA REME(P< 0.01) 4% HUA MR 4T
MRS M A LR, 27 BA B E Mk (P<
0.05),C 415 MH 4z H 2% AN HA 5EEP>
0.05) .
2.4 DHEEHEAR HEERN 2 BHERFEXR
FINS.SOD . ISI #A IRI Y&

T-1i 4 FJ5 ,M 20K B FINS {ECFI IRT {9 . &
T N 41,117 1STAEACE BT AR T N 41 (P< 0.01) ;
P4 . C KRR FINS 5 M 4B EFMK(P<

0.01) , 335 — I BUIRZ FINS /K3 (P> 0.05) , 4T
TZH5 M 20 LA TSI {H 2 25 T &, IR {E 25 FE AR
(P<0.01),C 41 IRI {5 MH 2 LA g it X
(P> 0.05) 48/~ 5 J7 fE 205 & JB 5 2= 100 5E L 22 TR
Ty GRS ORI, (W3 4)
2.5 OENE.EAR HESAX 2 BERFAR
;% TC.TG . HDL-C .LDL-C By

WK iR, 5 N 4, M 4K RIE TC
TG .LDL-C #83Th& (P< 0.01) ;5 M @HAH I, P
A L 4l TC, TG 1 LDL-C & 2 &% (P <
0.01) ,HDL-C & # F+ & (P< 0.05) ; D 4 1 i
TG BEMK (P< 0.01),HDL-C & & JI & ( P<
0.05);C 4Ly TC WEFEML(P< 0.01) , 82k

R2 BT GATE H R KT 2 BURERE R B FBG HYFZIR (x £ 5,n=35)

Table 2 Effects of purslane, dandelion, licorice and their combined preparations on FBG in type 2 diabetic rats(x + s,n=5)

23 1 100 4% ( mmol /L)
20 51 FBG (mmol/L)
Groups T i 2 T 4 JH
Before intervention Intervene 2 weeks Intervene 4 weeks
IE# 41 Normal group 5.42£0.95 5.40 £ 0.87 5.20 £ 0.48
FERIZ Model group 17.54 + 2.23° 21.20 + 2.70° 23.06 + 2.96°
S 4H Purslane group 19.32 + 2.23 17.36 + 2.78" 16.48 = 1.86%
A4 Dandelion group 18.64 + 2.12 16.94 + 2. 16" 15.66 + 2. 15%
H#4H Licorice group 18.52 + 2.89 17. 66 + 3.04" 16.50 = 2. 86!
2 J7 4 Compound group 17.17 £ 3. 19 14.52 + 2.30° 11.08 + 0.76°
ZHXUIA Metformin group 19.10 + 2.38 15.46 + 1.96¢ 10.26 + 1. 67¢

T HIER AL, *P< 0.01; SIS, " P< 0.05,°P< 0.01; 5 HXUIRAL LSS, *P< 0. 01,
Note. Compared with normal group,*P < 0.01. Compared with model group,”P< 0.05,°P< 0.01. Compared with metformin group,?P < 0. 05.

R3 DIGTE GEASE R BCHIR SRR 2 BB R B OGTT (540 (& + s,n=5)

Table 3 Effects of purslane, dandelion, licorice and their combined preparations on OGTT in type 2 diabetic rats(x + s,n=35)

I K# ( mmol /L)

2H 5 P 0
4131 BC (/L) 2% F B
Groups AUC
Oh 0.5h 1h 2 h
Ay
E%A 5.50 + 0.85 12.58 + 2.39 8.54 +2.34 5.68 + 0.82 16.91 = 3.50
Normal group
i T 4
B 21.48 + 2.23° 30.60 + 1.54° 28.54 + 2.37°" 24.46 + 2.45% 54.31 + 3.90*
Model group
LY
S A 15.66 + 1.25¢ 30.08 + 2.00 26.54 + 1.78 20.26 + 3.07° 48.99 + 4. 02"
Purslane group
B YA R4
m‘?%ﬁ 17.18 = 1. 40 28.58 £ 1.65 24.68 + 1.30° 19.38 =+ 3. 14 46.69 = 3.40%
Dandelion group
B4
. HE’E 16.22 + 2.56* 28.80 + 2.32 24.10 = 1.99° 20. 18 + 2.00* 46.62 = 3.86%
Licorice group
g )rs
2ot 12.36 = 1.77¢ 26.56 + 1.74¢ 22.20 + 1.71°¢ 16.10 + 1.37°¢ 41.07 £ 3.07°
Compound group
- 4]
— XA 11.76 + 1.26° 24.24 + 1. 14° 19.88 + 1.63° 11.48 + 1. 16° 35.71 + 2.54°¢

Metformin group

0 HIEHEH LB, P< 0. 01; SHRZH L, P P< 0. 05,°P< 0.01; 5 Z P XUIRZH LL#, 4 P< 0. 01,

Note. Compared with normal group,*P < 0. 01

. Compared with model group,”P< 0.05,°P< 0.01. Compared with metformin group,?P < 0. 05.
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EHRKF (P> 0.05), TG, LDL-C & E KK (P<
0.01) ,HDL-C . Z TF & (P< 0.01) , 43T 1EH /K
(P> 0.05) ;[Amf &3 MH 41 TC \ TG .HDH-C ,LDL-C
K5 C ABERARL(P> 0.05) , £ E 570 A
He HE R AR T ] A 2 BB R K BT TC
TG .LDL-C, Ft 1 HDL-C, 2t 3% AR 10 i, (042 5 V5 H
RS  HOBUIRH 2
2.6 BHER.FAXR HEEANHE £ T 23
HEPR R K AR B SR

N kS B A MHES %, K/ —3,

G O, B R E A (R 2A) M A1ER S B 4 At HE
GG, AR/ — |, L Zs iufe ™ 5 (8] 2B) ;
5 MAMIE,PHA(K2C) D4 (K 2D) K L
A (F2E) 5 B 240 HES A B B AR, MR &5
WAL, C A (K 2F) 5 MH 41 (& 26) 15
B 4 i IE A L5 M KBS N AL, 40 R/ —
B HES B A) MR B Sy RIS R0 Wl A
e R S JrxE 2 BB R K U B 4l i A
ANTFFREE R (B A2 07 21 5 — W XU A H
R,

R4 DT AT H R RCHAZ T % 2 BOBEPR R L FINS (IST A IRT Y52 (x £ 5,n=5)
Table 4 Effects of purslane, dandelion, licorice and their combined preparations on FINS, ISI and IRI in type 2 diabetic rats(x + s,n=5)

5 FINS
Groups (Muw/L) HOMA-ISI HOMA-IRI
84
IE% 4 23.66 £ 1.93 -4.81 £ 0.11 5.50 = 0.61
Normal group
pivE
Al 29.76 £ 1.99°* -6.52 £ 0.19* 30.70 + 5.90*
Model group
L5
i 26.58 + 1.51° 6,12 + 0.22 19.56 = 3.28"
Purslane group
SE/NHY
EA%/E 27.84 + 1.28¢ -6.07 £ 0. 18 19.47 + 3.53%
Dandelion group
B
. H[?’ﬁ 28.10 = 1.44° -6.13 £ 0.24 20.75 + 4.49
Licorice group
4
b 26.36 + 1.05° =5.67 £ 0. 19 13.04 + 2.55°
Compound group
- 4
= AL 25.16 = 1.44¢ -5.54 £ 0.21°¢ 11.55 + 2.56¢

Metformin group

W SIEWALILE, *P< 0. 01; SHBIZH AT P P< 0.05,°P< 0. 015 — I SUIRZH L %%, *P< 0. 05,°P< 0.01,
Note. Compared with normal group,*P < 0.01. Compared with model group,”P< 0.05,°P< 0.01. Compared with metformin group,*P < 0.05,°P< 0.01.

OE %1l Xomal group
offl 28 Modd group

BB 7 Purslane group
o I £ Wi Dandeliongrowp
OH Wifl Licorice proup
OF 754 Compound group

c
bbbe

a1l ]
TC TG

Hl=m

e i e e
HDL-C LDL-C

L HIEWALHEE,*P< 0. 01; SH4H S " P< 0. 05,°P< 0.01,
B 1 Sion EASE H R R IHE w2 SRR K RUMLYE TC TG . HDL-C . LDL-C FJ5

Note. Compared with normal group,*P < 0.01. Compared with model group,’P <

0.05,°P< 0.01.

Figure 1 Effect of purslane, dandelion, licorice and its compound on serum TC, TG, HDL-C, LDL-C in type 2 diabetic rats
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IEHH Bk
Normal group Muodel group
A . (]
i
“w TR
20 um
Hr e 3748
Licorice group Compound group
E I
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200 i 20 pm

ik

Purslane group

il 2 s

Dandelion group

N D
P

20 pom . 20 tim

— WAL

Metformin group

20 pm

B2 ST AN R 0 2 AU bR R BB B B AR S (HE e, x 400)

Figure 2 Effect of purslane, dandelion, licorice and its compound on the pathological morphology of islets

in type 2 diabetic rats (HE staining, X 400)

3 itig

B PR 2 5 A PR R AR G R 2 1 4 B AR
WHERSR . 2ER 11 DR AR A4 1A A BRI
i, R T2DM (5B R R A 90% DAL BV X
T2DM IR YT I & Sk B S R vi 25, H i H 6
7 T2DM [Wilfi PR —Zk 254 — W RUIKA] g ™= A= 5 i
JNE, AR R A TG T, AR O 2 I A IR
BUAR B KSR ) BT RATRERESOR

TRTE Y IRGE D X STZ B IR K RA
REARAE T 0 AR O, 38 BE R 19 1M i N B4 ALK AT
P2, ASEE G STZ 75 S HE ST 2 BB IR K
SR AR 56 AIE 1 5 145 0 114 & I 1 FH A el 38 A g 1K
WRES B S WAL R e 225, 58
oA /e 55, tbAh ¢ AR BB S 4 i th A
Pt =2, X 5 5 0 2 MR B 41 i 9 B
FHE,

B AR A3 R A 2 Ak A ) i R A1 i
MR K HEH A AR M SE B 45 5l
HR A A A AR 4] B R s BRI IR /E (P <
0.01) ,fHR TR I fl — W OAK, SR i, H
LRI B B B R ILPUACR (P < 0.01) ,
ANt B OB 258 5 T SR A A

AT ELAT P AL R IR S 2 BEAE A
TEA LI il A D 20 K BUBR TG I 2 FEAINA1 FINS
B IRT B A 5 25 B ARG, X PR 1 A B HLA B I T2DM

K ERALAG 3T I 25 43 0 AR I 5 2R B AR A
AR S 0500 H R R TR 2

M3 IR — 2 IR YT T2DM Al A , 1748 5 5 5
AU TR B4 WA AR A R IR AR
FRgEEEELIN S IRV SrEhgE R B R, &5
BT I OB T 4 R ARV E SR, 7 I A
I, 2 5 AR T T2DM K BUfLiE 7 TC . TG il LDL-C
i % HDL-C B Fh i fE R 2 ZE TR T iR
W E S . HLS OISR 2R, =5 fE
I F A T2DM K BLAY FINS 1 IRT, F+& ISI, OGTT
TR A Ty A i N, 0.5 h BF S M AR L
BT O A B K, 5 MH A L o4t it2 3 X
(P>0.05), $&/R5E )5 bR IR E A RliE i el
SR FE 5 R ZEIE R R M 1 iy R %
it v R 3 2 AMARE , [ A2 0 i HAT 2 1 R AR i 25 6L
YERT 72 T2DM F 458 B TR L/ INVE BRAL

I AP LG S FE 7% T2DM K BB BAT
PR, FR B Ty ] LAKE Jin & ] 41 200 4 25 6 1
FIF, Xl Re SRS RS 2R MaSs G ERA
O Hh il R B0 0 38 B LA Rt — D g, S
AR, T E R PR RO B R
W, FemBR2E I, BT RS B AiIE S8 T I1E
WX 5 HAR Y B4l M RN B AR Ak v D 0 i 5 0
X,

L5 TR By B AR AR I A FH 5 R B —
MUK, (R e i i AT 42 = W et AR i e 5 3%



524

P E LG B AR 2020 4 8 H 5 28 %55 4 ] Acta Lab Anim Sci Sin, August 2020, Vol. 28, No. 4

3 WA NI 5 2R BBURRAE 1 R A B SOR o 4%
Y3 Ve FILE 23842 1 W IR VR T LA B 82 05 A
BOR I 2B A Rt — 2T

(1]

£ # 3 #k(References)

AR . P BRI TR o T2 M R e (0] R ab 2t
ERERFSY,2018(4) :65-66.

Zhang X]. Analysis of the drugs used in traditional Chinese medicine
for diabetes[ J]. Women’s Health Res, 2018(4) ; 65-66.

JEAZE, BV, R, 4. HRRRIG B i 5 Ko BUA
PUIFE [ R BT [ P SE R 3P4l , 2015, 23(4) -
402-405.

Hu BQ, Lian JP, Xu Y, et al. Preparation of glycyrrhizic acid
liposomes and evaluation its liver targeting property in mice[ J].
Acta Lab Anim Sci Sin, 2015, 23(4) :402-405.

WA, T, R 2R AT 2 R PR 1B
FARBUAAE I HLRI AT S e (], AP [ 52 88 U5 5 22 2R K
2017, 23(8) . 220-225.

Meng XY, Guo SM, Yang LX. Effect of traditional Chinese
medicine polysaccharides in resisting type 2 diabetes insulin[ J].
Chin J Exp Tradit Med Formulae, 2017, 23(8) :220-225.
EB, kBUR, FRM, & TEACER A KE 2 BRI
AR AE B A D RE R A R IK 22 5 [T ] b [ S2 36 S 24 41
2019, 27(4) . 508-515.

Wang L, Zhang RH, Wang CY, et al. Characteristics of basal
metabolism and expression of related genes in spontaneous type 2
diabetic Chinese hamster [ J]. Acta Lab Anim Sci Sin, 2019, 27
(4): 508-515.

TR, EA, BB, . N-CBEE e Xt 2 BRI
RETFEAL NI FoxO1 WP SEmI[ )], v E S ¥+
i, 2018, 26(6) : 734-738.

Lie SQ, Wang YF, Zhou L, et al. Effects of N-acetylcysteine on
oxidative stress and FoxO1 activity of the liver in type 2 diabetic
rats [ J]. Acta Lab Anim Sci Sin, 2018, 26(6) ; 734-738.
KT, #EFy, BIR, 55 G BRI IE A R
MG PERRTTE 1], BB, 2019, 44(6) : 233-241.
Zhu 7B, Fan JL, Cheng YB, et al. The hypoglycemic activities
of waste extracts from glycyrrhiza glabra L[ J]. Food Sci Technol,
2019, 44(6) : 233-241.

15 WA TR 5 B AT A AIE PR ST [ D). JE
SEIHIR:, 2018.

Wang YT. Study on chemical constituents and antioxidant activity of
taraxacum mongolicun root[ D]. Yanbian:Yanbian University, 2018.
PR AT 2RISR > R AliAl M KA I PR
HIZWSE[D]. A F Ak, 2019,

Guo HJ. Extraction, isolation, purification, characterization and
its  biological of polysaccharide from taraxacum
mongolicum[ D ]. Shihezi; Shihezi University, 2019.

BT, PMNE . AR SEE S e 2 R[] B R R
FHE15 B.,2010(05) :52-53.

Zhao W, Sun GZ. Conversion of dosage between different kinds of

activity

experimental animals [ J].Chin J Anim Husbandry Vet Med,

[10]

(11]

[12]

[14]

[15]

[17]

[18]

2010 (5) . 52-53.

SEEGPH, s, P, A 2 BOREDR/IN UL IR T BTA
RSCHIEEL )] P ESER B, 2020, 28(2) : 224-229.

Pu RY, Shi D, Liu S, et al. Observation of evaluation points for
blood glucose intervention in a mouse model of type 2 diabetes
mellitus [ J]. Acta Lab Anim Sci Sin, 2020, 28(2) :224-229.
Zheng Y, Ley SH, Hu FB. Global aetiology and epidemiology of
type 2 diabetes mellitusandits complications. [ J ]. Nat Rev
Endocrinol, 2018;14(2) :88-98.

ERT, XERE, HREE, A DR o K 25 BT A 3L
PRBPFCEIR )], TESRTTF25RR, 2018, 24(6) « 224-234.
Wang TN, Liu YT, Xiao FQ, et al. Chemical composition and
pharmacological activity of portulaca olerace [ J]. Chin J Exp
Tradit Med Formulae, 2018, 24(6) ; 224-234.

TAPAE, T, JA AR T ST R B LA 7K
P RAUAMAE I MRIAL)]. INZREEZY, 2016, 56(3) : 23-25.
Feng YJ, Hu BQ, Zhou JH. Effects of licorice flavonoids on
blood glucose, blood lipid levels and antioxidant capacity in
diabetic rats[ J]. Shandong Med J,2016,56(3) :23-25.
oo, KeUEYE, ARE T, A5, TS ENY I M B R H N
WL J] LRk R, 2019, 25(22) : 27-28,53.

Hou RR, Du FT, Zou XY, et al. Advances in the application of
taraxacum active substances[ J]. Anhui Agr Sci Bull, 2019, 25
(22) . 27-28,53.

Jr¥, sRBL P25 UGE 2 BB R R B 2R AU R oY E R
[J]. B2 EEEZ, 2017, 28(12) : 2974-2976.

Fang L, Zhang Q. Progress in research on the improvement of insulin
resistance in type 2 diabetes by Chinese herbal compound [J].
Lishizhen Med Mat Med Res, 2017, 28 (12) . 2974-2976.

SRAkIE. = FAE SIS G 2 AUWE AR /D BUREAR £
SR RO T B BRI RE AT FE [ D] R KA BE , 2017,
Zhang JY. Three plant extracts combined to improve the effect of
glucose and lipid metabolism in type 2 diabetic mice and its
impact on intestinal flora [ D ]. Tianjin: Tianjin Agricultural
College, 2017.

XILLE , Smidy, D, %F. Roux-En-Y 358 A X 2 BB R
SRR BT B A1 ) 5 R AU s [ D). b [ SE e 3
iz, 2017, 25(3) : 271-274.

Liu HY, Ma NX, Ma R, et al. Roux-en-Y gastric bypass
increases hepatic and peripheral insulin sensitivity in rats with
type 2 diabetes mellitus [ J]. Acta Lab Anim Seci Sin, 2017, 25
(3):271-274.

FETLZE RIRIR  ATIRSY, 5. MM AT X 2 T FR 5 i 220
KB DRG P2X3 ZARBHIHIAEI (1], o E S5 3 P2 4,
2017, 25(1) :54-59.

Shou SY, Wei JJ, He XF, et al. Inhibitory effect of low
frequency electroacupuncture on the P2X3 receptor in dorsal root
ganglion of rats suffering from type Il diabetic neuropathic pain
[J]. Acta Lab Anim Sci Sin, 2017, 25(1) ; 54-59.

[KFEEHH] 2020-03-15



2020 4F 8 1 o [ 28 B 2SR August 2020
B8 A4l ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA Vol. 28 No. 4

AL R DY A R BUE R RN ST [ ], T E SR sh YA, 2020, 28(4) : 525-531.

Peng DD, Dong K, Li Q, et al. Establishment and evaluation of a rat model of vaginitis [ J]. Acta Lab Anim Sci Sin, 2020, 28(4) .
525-531.

Doi; 10. 3969/j.issn.1005-4847. 2020. 04. 013

R Bl BH 8 R AR 1) 7 5 PP A
AL EF T ASE B, 2 EE
IR 2575 4 P BFIE b0 B2 5 A PV (IR 4 TR 505 Kb 410331)

[#ZE] B 2@ RRIAE AR FEE RGN R ST R, ik I R BIE s
YN O BEER A K B REEER B R B RE A P o B R Al AL BATE AR AN B | CBEBR I K B EEEER AR, 26 HME
PERER 2743 3 25728 T R ME — 1 (20 mey/kg) FIERE 3 (152 10 pg) TALRE, F 77 K R BTIE NIERR A wikk, o) ik
10 FUMEPE T BB T i R R ME — 8 (20 mg/ kg ) MR RMIE R4, B R 1 IR, #4E 3 d, A A1HIR 5 BB 41 ) A B 1
R ROULEE R BUBH B TR A PR I O, e TRURR G ) 20 1 IR B e 4% B0 FRT PR R 71 A7 £ Bl 41193 S A5 78 2 01 245 40 36 i
2 (E )7 P AR BE AR 54 mg, TR 1 IR, IELES d) 4] 10 Hah¥y, 1E# 4R A 2 BT 45T 5 5110 0. 9%
FACSMTESIE . AR UK 2524 5 R B2 1) 3 W R R R I AT A 57 A 9500, DR B2 B3 4 I 00 47 B SO e W 335 B LA B pH
Kty BHIEA 4 HE Yt B Ay, 2R ARRIAR RPTEREAR S 5 2 1 LR 20 i AR v IR
SUR IS A 2 FE K B A DL e P 200 A S 200 ., 9 ECL 4 LR B 4 L 4 A B R T A TR R I 2L 58 X
YR A PR iR R A AR EEVRROR G A pH H RS A B B E R T IERA (P
< 0.01), HHEEBAZR I WA (P < 0.01) 55 77 P A [ 1 4 201 e S 25 80 1 P i Ve VR TR & R B B L pH (B B 7 1
T4, BXSIMBIE R 1R | RN e w8 e B AU AR R A, 4518 YR RUEAT MR R M 5 F i R 5 5 2 Tl
QPR B PR A T T T T K BRIR A MR TE R Lo M A 58 ZR G0 i 25 0 0 18 55 0P SR A5 R s A T

[kgER]  BAE R ;SD KEGEA R (EIMEE | H Rk X B BEEKEH)

[FEFZES] Q95-33 [ XEktRiIZEE] A [ XEHS] 1005-4847(2020) 04-0525-07

Establishment and evaluation of a rat model of vaginitis

PENG Dongdong, DONG Ke, LI Qiao, ZHOU Zhimin, XIAO Sa, JIANG Dejian "

(Hunan Provincial Research Center for Safety Evaluation of Drugs, Hunan Key Laboratory of
Pharmacodynamics and Safety Evaluation of New Drugs, Changsha 410331, China)
Corresponding author: JIANG Dejian. E-mail; jiangdejian@ hnse.org

[ Abstract]  Objective A rat model of vaginitis was established to provide a model for developing and evaluating
therapeutic drugs for vaginitis. Methods  Gardnerella vaginalis, Streptococcus albus and Group B Streptococcus were
isolated and purified from clinical vaginal samples. Twenty-six female rats were treated with 20 mg/kg estradiol benzoate
and 10 pg/kg streptomycin in the morning, and mixed strains were inoculated into the vagina in the afternoon. Ten female
rats serving as the control group were subcutaneously administered 20 mg/kg estradiol benzoate once daily for 3 days. Mixed
bacterial infections in the vaginas of the rats were observed by collecting vaginal discharge and lavage fluid, then the rats
were grouped according to body weight and strain load. Twenty rats were randomly divided into either the model group (54

mg/day compound metronidazole vaginal suppository once daily for 5 days) or the drug validation group, with 10 animals
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per group. The control and model groups were injected vaginally with 0.9% sodium chloride. After the last drug
administration, the bacterial strain loads were detected via vaginal lavage, and the vaginal smears, cleanliness and pH were
examined from the vaginal discharge. The vaginal tissue was performed to observe the histomorphological changes by HE
staining. Results In the model group, the vaginal walls became thickened, the stratified squamous epithelial cells became
denatured and necrotic, and the lamina propria became engorged and edematous. Neutrophils were the primary cells, and
lymphocyte and monocyte infiltration occurred, with scattered punctiform hemorrhaging, obvious fibroblast proliferation in
the mastoid region, and slight reticular fiber proliferation. The mixed bacterial numbers, pH values and cleanliness scores
were significantly higher in the model group than in the normal group (P < 0.01), and the negative conversion rate was
significantly reduced (P< 0.01). A compound metronidazole vaginal suppository significantly reduced the numbers of
mixed bacteria, pH values and cleanliness scores; increased the negative rate for vaginal bacteria and significantly
attenuated the degree of the vaginal lesions. Conclusions

After pretreatment with estrogen and streptomycin sulfate

injections, a rat model of mixed vaginitis was successfully established by inoculating mixed bacteria, thus providing an

effective animal model for drug screening and evaluation of female reproductive system.

[ Keywords ]

Streptococcus )

Conflicts of Interest: The authors declare no conflict of interest.

B8 RS HET R T2 e W, 251 SRk
5 KRR S 4R A 20k AR B RAE , HE R B R A0
PEBRATE 2 85 T P [ T8 48 | SRk B3 48 DL KAt TR
MEER G MEPIIE &, Ih R B8 59800 5 K £ 2
2 B0 (B AR AL ) TR G R TEL, LABTE
B FE AL b B A R R e g8 AT /DN I 2
FERIR T I, AR 527 AT e o I A 45 R
N N IE 2o 18 AR AR RN T . FTE B 2% ~
5%, HE B 3% ~ 14%, W HEYEBE % 0% ~
16% , 40 B AN LB R A TG 50% L L TR -APEBRIE %%
di AR BT IR A PERTE R AR S5 £
SBE RN s, 0 H 2 S B AN E O 2
YRR ST X2 B IR 9T AR R ML oY BA
RS, HIL, AW R SD K RGE SR A H
CMAELTR GVI10-1 B, F O EIRE , B G HE Bk H &
W) 1 T IR A PE P TE S A I e L R 2 R
FIE EA: B O HEA TS AR A R BT T R 1 25
TE R FIVFAN S BB Al

1 MR5AZE

1.1 ##}
1.1.1 SE8shd

SPF 4424 7 FAIS METE SD KB 30 2 {AE 210
g, WA 90 B 107 38 v S5 8 S50 S W A BRA W] [ SCXK
(1)2019-0004 ] ; 5% TR & 259 & 20PN i 5%
Huly ABSL-IL AE )& 4 52 80 % IVC R 48 [ SYXK
()2015-0016] , I H] 4 20 KRR R ROK ]
W SPF ERUBH( Co® 2 ) Hr b T BHE P Jg fa) b A B

vaginitis; SD rats; mixed bacteria ( Gardella wvaginalis, Streptococcus albicans and group B

][ SCXK (52)2019-0003 )24t . fa 32 R8s . B 1%
B PRI TR 20.9 ~ 25.9°C JRJE 42.5% ~
64% . BhY) LI H I R 2 M R g
OB 5 AR A 25 0 2 48 5 7 Rt kAT
(FHS . IACUC-2019(3)051)
1.1.2 ZidW

A2 7 H G s B T A, ZEL Sk FR R M 0. 45 ¢ DY
E 50 mg Hil B H 2R 30 mg, BUAS AR 3 g, i,
09191001 , 2 4% H #1.2021. 09, B8 B T4
i PR BR G R B TR P A g% 40 B PR B AE R RN
LAEPERRTE R AR R 5 M P R R S R AR R ik
I UK BRI SRR Y S I o AR 7 B T b 4 2R TR R 2
A BHE A BR A
1L 1.3 S

% R R e — 3 VL, 5. 20180101, KA . 2
mL:4 mg, 10 /&, KA H 1§]:2020. 01. 05, 4= 7=
AN & B2 M AT BR TF 45 28 w5 1 5 FH o 1R ik 25
b5 .17053101, HiA& . 1 g (100 J7 BA ) /L, 2R
ACH.2020. 04, 47T K F PRI 2GRS |, B
22 YL AR ) A, B85 . HB8278 41t 5. 20190511,
A A T AR ARG BR A A

DFC 420C %Y %% L i 1R & 58 (18 [F Leica) ;
DM2500 HUZE S i i85 (FE [ Leica) ;3111 B 44k
W1 FE 46 ( 9 [E Thermo) 3 SPL-250 #Y 4= fk 5% 3% 46
( KA A% SR ) ; TP1020 AU 4 [ S K AL (7 =
Leica) ; EG1150H+C % 20 2140 B #L ( £ [F Leica) ;
RM2235 BUA I U) WL (T8 E Leica) \CX31 BAEY)
W (AR BARE 24 7)) s CV5030+HV A4
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YW (FEE Leica) ; BX43+MD50 % 4E ) i
T+ B R R GE (U AR A R]) .
1. 1.4 REH %K

[ hn {544 [C # ( BNCC 337545 ) I (0 S BRI
(17015177 ) HAT M S v A= W BB A PR ml 243t B
REEERBE (ATCC 12386) H b 40 815K A= P Bl B G PR
IS EBRAE Bk IR T A R B E B W AEA, T E
TR PR B89 7 A s 3R AT 85 35 R B AR, IR 1 = 10°
CFU/mL VL I,

1.2 &Py
1.2.1  WRIE IR ML 4tk

3 4 £ A - B T 2S48 £ H Il R A7
W, T 37°C/KIB IR RS s s, FH— I
PRI PR PR 4] £ B2 B4 HEOIE il P (B T
ARRIAEYRHEA R AR EEIR, (36 £ 1)C
PRAEHEFR 48 h JEBUR A8, AEEB] D6l SHRMER
INITEVE . H— R EEM A T A KRN
RHIE finFE 44 £ A A4 BF A8 EL S il - B Bk B A B
& R P A0 260k 7 42 7 53 — T TR BF AR bE I 1 ~F- B
1,(36 £ 1)CH;37: 48 h,2 ~ 8CHETE, & H.,

B BEER I . B B R BE Bk B H M R AW, T
37CIKIETR IR PR S IR R | FH— U TC TR 4
IR AR T 1P A (B, W T AR FR LR )
PHEARAR]) BEI5, (36 + 1)CHiFR 24 h )5, B
BRI, FRIEDEH Y B ¥ I TR, 45 73 TR PR
TCHE B WA, H— kMW EMA T —EK
RAFHY B JGAEBK T 09 1B b PR RS T R
QIR AT 7 — R MR L, (36 = 1) CHi SR
24 h,2 ~ 8CHEA, % H.,

H S BR R BA SR E R AA R, T
37CIKIBE TR AR R 5 IR AR, FH — U P T TR 4
RN HEFPF U [ 4 W53 AR (B0, W T AR 3%
LAY RHCARR A E . 121°C,30 min &5 H K
B R EIE 50°C 24, 7 A 20 ~ 25 mL F 90 mm
TCR KSR ML FEE 5 5 nl ) AR &= 95,25
~ 28C K55 48 h J5 , A UK FI LIS FE TR V% . FH—IR
PERHEZEM IR T — A K R0 A @SBRI K
HIEIEBE AR b Pk BRI, SR TR0 4k e 4
T — RV G A BB A 1,25 ~ 28C 155+
48 h,2 ~ 8CHEAT, % H,

1.2.2 TR KO 24 QYL 8 5%

TG AR T LS 9 8 T R VTR R TR A AL

WA, A BREL | R IK Bl A

PRHL 1 A HEETE 52 BKIR A 5] IR A 4 G
FEJNES VA ORI, 25 5% 1 min K36, AR,
ANIFEBEIL 2910 ~ 30 s, ERLEOMBIE N 1Lk
Ve, FENE Y 1 min KV, T 0B VLSS B R
EA,
1.2.3 KRS PEBE A g 37

30 HREA I TAARE 1 ~ 3 REHRET
TS 0.5 mg A2 B R ME — st v 60 (55 B B 40 3
1), Hor 20 FUASERL I BB P i A HE R 2 A H A
K 50 we( LAFHEAT) ARG I B8 N FE AR A (O
TEANTE GVI10-1 I, OSBRI, B REEER E 2K
(1 x 10°CFU/mL) 4 HAK 50 pL( FFi#kAT) , 4
KK, ELE3 d, ZHNRGTEPIE R AR, 25 AR
FUBHIEFEFD 50 Wl S5 TR Ak 1) e [ A 3 5 3, 58
RULANZS (2K R 43 590 T 43 2 i 1) KRR B 38 9 3
A 50 uL TG PBS, BRI RAT 5 W5 e H
YEI (#9250 wl) B 50 pl T B30 F g w
FEAERRTE TR & PR IR e R BV i) 20 K %
ARG R 70 2t B BIL 50 A A 78 2 0 245 ) 4 i 21
(R H e BB AR 54 mg, B R 1K, H%ELE S
d) B4 10 Hhiy, 15 4R A 4K R 2 BH 8
WA 0. 9% FAL IS
1.2.4 WEHER

(1) 73 T 4T M 45 2555 5 K I A 2 e i
SD K EUAMHSBA T 73 39 , v T B AR A b T
K2 B B A Qe €0 fE 22 IR e B 4G, T 7
TR (x 200 %) TSR IAFIZR R A PLE O, TR
(FE0) - Al N VLSS B B 22 F0 () 2E 48 (5R)
LRRANMI ;A A, W ABE N SR nT LB 22 R (=R 2
f1(8) LR, T PR (% = G m
B s BB (2) /50 F o dlan B 255 5 K
iGN N BT e B RT3 i O A B 1= B R 2
TEATPRAE T BE B2 T LA AT B o 32, O T WK
o) OO Sl U Y | W P S i A B = o R |
LR FT UL, A 5 e A AN 2 B, 3R 2 4 T
J o LD T AT B b R A0 R R R e
AN A A 2R B, 3o 3 20 IV B R JCIIE AT
W LT 2R R A M Fn K i 24 18, 3 4 43, (3)
TR 25 A FE I B, B | W 1 2 1 W 1A )5 PR
HEPAAE TR, RS I 8 B (A 4R 2 = [ iE
/YR W RN B E pH, (4) A4
B IRYT S d Y B8 VE DRV, #c FRBR FE AR B U iR AT
AR 0100 wL BEVRW T R TS 5. (5) B
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EHLUE T 10% PR IR S ARV W b [, A
I YR HE Y (0 17 41 200 B 22 2%, AR
Fedf KM L 2 4 T AR UEAT IR, BRI
OyFRAE B RO, JEIRBE LV, B T A
1 O S 11 R I G BN S I o e S
Y,k 0 oy B R TCIRFE R IE , BT TR,
FLENTTCRMB Y, iR 1 40 FRE b A kb
IBERLTE BT e i K b, JC R R 3o
24 B b R A R R SR BE M IE , BT TR i, K
Jifr IR i SR AR IR T 3 4 B
7 N L 1 O N 7 N 1
B, PHENA REREBEY, 1T 4 5y, e
RIEHEIF ST,
1.3 SitESH

SKHISPSS 16. 0 #AT 8 gL it , T TRk
SEXME = ARfEZE(x £ ) Fsn, Leven’ s test J7 ik
K 5 22 550 LR 2 225391 (One-Way ANOVA )
HEATGEIE 20T, LSD test (S 805 ) #E47 W LA 4y
Mo THECRORI LA 0 R 3R0R , R XK 55 51 Fisher
WHEIHESRIE LA P <0.05 N EFAH LG FE X,

1IF R 4H ]

VeH po bz |
Mormal group Model grouy

ec

AR = 50 wm)

B 1 B A (x40

2 SLIWHER

2.1 BRER SR FERE

e 1 FE 2 s, IEE 4 10710 B H1E TR
AR YL YL R ] DL/ R BR EDE (@ S BR R , H
PR DL TR 22 FNZ R At SR YL 3y 05 BEA 2 910 i)
SIBETR F oA G 0 F0 G (0 B 4G AT DL R o T 22 F sk
ARIGLR RN, YR 909% ; & )7 HHASME B AR 41 9/
10 BISHYIEHIE TR e AR G (0 FN G (ARG A DL TR 22 T
RN, 1/10 B30 F1 38 b 7 AR G (8 F e (54 T
DLTR 22 AHRR AR A0 IR A% 90%
2.2 BPEERBESEITH

i 3 K& 4 Fs, 25 Y Bk, S i
YRICTR YL R, S == IR 2/ INFF IR, S BRATAR
B TAAEER A 2 2 P BR T, A oM s R HES |
KA —; O SRR )2 I0 (R 28 A 20, =2
R, MR 1 PR, SIEFA I, A5 5 K
JE B A 21 9] 3 E R R A R TR R R (P <
0.01) ; SHAYA L, 25 2555 5 KI5 07 WU E R 1
Fe2H BB EGRROIR & TR E R IR (P < 0.01)

1 B R [ e A

Compound meétronidazole

i)

\'i'lglﬂ;ll .‘;nppwsllnr_\'

Figure 1 Vaginal smear(x 40,Bar = 50 pm)

W4

Normal group

e Bkl

Model gro

L e D e L
Compound metronidazole
i vaginal suppository

£ £
&2
L&
l.-
o
L
o
(-
Y

B2 BHiER A (Wright’ s staining,x 10,45 = 100 pm)
Figure 2 Vaginal smear ( Wright’s staining, x 10,Bar = 100 pm)
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9 i

Gardnerella vaginalis

B EEER 1

Group B streptococeus

ERickete 3
Candida albicans

B3 M AR SRR (A2 R, x 100,53 = 100 pm)

Figure 3 Microscopic examination of strain culture before inoculation ( Gram’s staining, x 100, Bar = 100 pum)

TE: A 2[R (FTE B G ;B RBERRIA) 5 B BTE IR A (SRR .
4 BIEEVRER (X 40,45/ = 50 pm)

Note. A, Gram staining ( gardnerella vaginalis; group B streptococcus). B, Vaginal smear ( candida albicans).

Figure 4 Transvaginal lavage(x 40,Bar = 50 wm)

R RAEIE R X B E SRR I (& £5,n = 10)

Table 1 Effects of mixed vaginitis on colony count of vaginal lavage in rats ( x +s, n =10)

415 Bk 42T RPN
Groups Exposure Before building Day 5 intervention
J—_Er\ﬁ.';’gﬂ 2 2
Normal group — 1.24 + 0. 12(x10°CFU/100 wL) 1.31 = 0.44(x10*CFU/100 pL)
R 2 3 3 aA
Model group 1.44 + 0.23(x10°CFU/100 nL) 3.75 + 0.87(x10°CFU/100 pL)
S5 W e o A 2

54 mg/ H

Compound metronidazole vaginal suppository

1. 18 + 0.09( x10°CFU/100 L)

0.90 = 0.34(x10°CFU/100 uL) **

W SIEWA LR, 2 P< 0.01; SERA LR, ** P< 0.01,

Note. Compared with normal group,2*P< 0.01. Compared with model group, ** P< 0.01.

2.3 BEFLEERE

EH A S E Y R A B E AT R afa]
DALY b R A M, Y TE N I B 3 2.0 =
0. 0; BAYZH B A U oA/ D b B 20 i, JC B B
FFGE, AT LRI 2% 08, T VS B T ~ IV B 3F45
h3.7 = 1.2 5 )7 WS M BRI A 4 sh P B E Uk B
i R BATE T B, W] UL A0 b B A VT A 1
~ [0 B8, VP40 2.3 + 0.2, $&/s R4 3l )ik 22
BEFRAE 3 d, BURHZ 5 d 78K BB A A
B, LR B>, W E RN (P <

0.05) ; & ME 45 T2 77 i BRIEARIRY7 5 d )5,
TH T B A B SRR AIR (P < 0.05)
2.4 PBAE pH
ST IE 4 28 0. 1 9% pH 4K
N T8 4 A TR 2 K% A2 T Y e 9 3 A4 2 B
SRIRH) pH (E 2350 4.1 £ 0.9.4.0 = 1.2.3.9 +
L4 252555 5 K IE R A FBEAYZH e 52 Ty W R e [
Fe2H BB 4 ) pH (H 0% 4.2 + 1.1.7.7 =
2.1.4.5 £0.6, $#ERBIAVA Wik LA IR A
3d,BURHLZ 5 d 78 K R BH 3 1A 9 A B 245, I 34
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WD pH E B RIS (P < 0.01) ; &F1iE %
T2 I H RS REARIGYY S d 5, i Bl pH (H5
LGRS, 5 AR 4 LU 55, pH B 0 B
(P <0.01),
2.5 FREALAERH

IEH A T2 K T HE i e B S A I A
R 1.02 + 0.23.0.98 + 0.45 [ 1.13 =
0. 17 A0 KRR TIEFR 505 I W A L, 2 %A
B 2 IR A I E 22 KRG 2 7 W g e 38
BIRYT 5 d J5, &2 5 P s e 3 A A I R A S
BRI i, 22 5 R HA B,
2.6 PREALREKRE
2.6.1 —fBEE FULER

WA 5 Fros , TEH 2 . 108 R R 240 iR DLIR
Y., [ 2 b B0 2 4 Al 28, oK L 3o it 7K i B 4% 4
MR, ARAUL . DI BE AR R I R IR AL, A
J2 BRI AR i, DL s 8 R 32 U6 R 4 i
FIBAKZ 20 B 28 41 IR 3, ST AR dn s A= B . 05
FF i e [ T A 261 T3 53 A P o/ | B WS I e i
SEPELT D WL R BE RS AT 20 M= i 9
2.6.2 BAIEHLURAIES

1EH 20 B 208U UL 48 41 VRV K i K
FEI, ASTEAR M 0.0 + 0. 05 #5151 25 [ 18 2H 21 nf I,
KR JAE 20 VR, ) s AT R MR B i, R AR
W R 3.5 + 0.4; 5 77 g B Fe 2 FlE 414 n
UL FE AL, {FL A L K A 0 4R R 40 B3R T, 0 A8 B 43 R
1.0 + 0.1, &5 B/RIERIA sh¥) % S iR A 3
d, RERPIEHLUREFEEINE (P < 0.01) ; &8
BT E TR ERIGYT 5 d JE, i BliE
WS FEEE AT BT (P < 0.01) o #2755 75 F A e
TR BB P 3 O TR A P A g R BB 3 A 2 A
PR,

IEHE

Normal group

3 i

A PEIE R JE 45 B8 52 2 Fo 3 (A% =
AR i LA ) U R T 5 R Y JAE PR A,
SR I TE AR O A B SR R B, ol R S R - 2 B
SRR ARG, W B R 2 Ak L T A R G SR T
Ze o W PR_EIRHS Wy 32 208 i B I o I H 5
TG \pH DLR G R RS0 A £, i 8 Hh T e PR
o BRI RIAT IR 32 2L T BRI N, ARG B E 1
DTG SRR a4 B I T LR 25 ), R P 2
SPUAR G 25 BRI o fEL I 86 24 W) 1 A SR U
FR RIS , dL AR B8 1S 3 1 A FLAT 3, B LA g
WO i, TRk AU S ST R AR I, B —
RRAR R B, RBOTE 2, mk Al WL, BIiE
RIT WG xT NI HE I & FARIR ™8, HR I E
S5 MRIRIREL | DR IS 577 5 e PR B 3 26 4 B A 46 2
XHHIE 2 1R A 2 R, H R SRR
T ARSI AT 240 T | TR T PR A B
TR H o B 1 B R AT S8 2, T
FRF 0 TR TR TR A R A G L /D TR A T 5 32 2
A I R B8 BT TR S 4 1 R TP ROME i, ST sl
YT, ) Ak 22 B 2 2 37 2 0 D B T i 2 R AR B
AERIRIEH R R B R, HHEAZURTEIR & 3
(INEEANTE GVIO-1 B, A &SR, B IEHERRH &
) A Ty s A B R BB N, A TR A R AR
KNG, TS TR A 1 BB R A

W TR A P BIE AR ALK R4S 2556 5
ARG AN 90% , B P 7 7 K w25 1, BA
BT AU e B A S R A T O R V)
i, R BRGE pH 223, FE S AR 1l R L B
T A Al PR BEA L, 0 Rl B T W58 B B 1 BE AR
JE, bR MIRAE, [ A J2 B TS AR i, LA
KA =, it E 200 i R A A i A% R TR TR T £F

277 7 R it 41

piE:iEe] Compound metronidazole
Model group

vaginal suppository

Earle

5 SD KEBPLEHLUREY] (% 100, HE §4 (1)
Figure 5 Vaginal histopathological sections of SD rats (x 100, HE staining)
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AN A B L RS PR RS Sl R A — 2, &

5 VR IS 30 A 5 A PP S | o T R DO PR R AR

ZAN AT, WT LA TR B R SR AN TR | 2 T A 2L, TR

ST BRI ¢ | 200 B B 3 8 R T 1 ) R S

Z PRI R B8 28 . P AE MR ) T TR S A T A0 B

BREA TR BR T AR IE AT B AT B 55, HC v F i

FROTE BELE R S 25 s D s — b 40 P 2 1 I, O

Z 5 AR R R i se T

TR 2R AT — P 2200 B BT EL TR 245 ), X B A R Y

UG VE S, 7] 5 A0 b A A, R

P 3 375 M 0 T R PR PR I BE T L WOAS YRR AT 3

FHA 7 VP fi 1o [ 30 A AR Ay YR P 9] T 2 A 2 1) I

PEZGHEAT I L, 45 5 s 2 0 PP Al s 9] 18 e R

Ul % B T 2R B 1) 4 A 2 i, b 3 02D B T 3 WA )

B30 HE VR Y SO R E | Wi IR 3E pH (B

A S EE AT

25 LR X R B AT M DR R R S P R

B 3R WAL A IR A ] el S R BUR & 1

BT S AR, Ay 2P A B 2R 8 Y 24 ) Wi 12 5 1 4

HEAR ) SRR,
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NBE IR 5 IX 3 DR A /N BRI 7 40 i P 9 AR e 3R K

(FEALHE TR M B E R gkl db B 063000)

[HE)] B HE BN T IX(AFIX) A (F9) M 41 MR 2255 U CSTBL/6 /N BUIE I 18] 78 B 140 i
(adipose-derived stem cell, ADSC) , £ fEA0HE IR )G , M FO JETH1E ADSC HFHaE Hik , R ADSC S5 Al fE Al A&
FREEFIRIT RN, F73% B CSTBL/6 /NS B IX I 7 , R A SUHU R IR A B 5 9% /N L ADSC FR 7 1%
RS, NS hFIX LRI GFP ZEChRic i A R s e 3 A ADSC, e e 5 R TR R SR 228 4.
SN, DGR F VLA IS DR RT-PCR AN F9 JE K 3k, ELISA A6 I 41 Jifd_E 3 % & Western
Blot KN 4H i N #5734 BB EGAEE E AL, &R (1) EA MRS IR 3O BB T /T W0k E, 1 fe
RIGIHEAZOE, (2)RT-PCR 45BN . WU ADSC 7] K38 NS GAPDH F:H v BE A B .C 4RI RN 2 H 9 RE R
FO B3R, D 4R K E] FO 3K, (3) ELISA S MEE i K+ IX HiJe (hFIX; Ag) Z5 R R A 41(81.62 +
8.82)ng/mL B 2 (52. 50 = 3.25)ng/mL.C ZH(47. 41 = 4.00) ng/mL W % T D HKIM{E (0. 76 + 0. 44) ng/mL, 2%
FEAWEME(P<0.05), (4) Western Blot BEAl PUZH A0 N hFIX 85 HRIXER , 25 R o8 A HEHRIKIKEHE
(0.68 = 0.10) B41(0.49 + 0.15) .CZH(0.18 = 0.05) IR =T D AR AFKAKEE(0.02 £ 0.01) , ZRHFE
FPE(P<0.05), &it HEAMNEEFEY ADSC J& , K VUG 3% U PT 3R89 hFIX W6, 7T LAVE R LA
SEERYT B A

[XgER]  HMFEK  EA R ; I8 78 5T 40

[HESFES] Q95-33 [ XEktRIREG] A [ XEHS] 1005-4847(2020) 04-0532-07

Stable expression of human coagulation factor IX in mouse
adipose-derived stem cells

LI Jie*, XIE Yanyan*, WANG Xin, WANG Linhong, HE Hongxia, SUN Qingyun, YAN Yahui, YAN Zhenyu*

(Department of Hematology, Affiliated Hospital of North China University of Science and Technology, Tangshan 063000, China)
Corresponding author: YAN Zhenyu. E-mail ; hbyzy2011@ 163.com

[ Abstract]  Objective To observe whether hFIX is stably expressed in adipose-derived stem cells ( ADSCs) and
to explore whether ADSCs can be used as a vector cell line for hemophilia gene therapy following transformation by
recombinant adenoviruses carrying human coagulation factor IX (hFIX) gene, F9. Methods ADSCs were isolated from
C57BL/6 mice and cultured by tissue mass suspension. The third generation of ADSCs was transfected by recombinant
adenovirus carrying F9 and GFP fluorescence marker. After transfection, the cells were subcultured again to the 4th and 5th
passages. The level of fluorescence expressed by the cells was observed by fluorescence microscopy, the expression of FO

was detected by RT-PCR, and the protein expression of hFIX was detected by ELISA and western blotting. Results
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Fluorescence was observed after recombinant adenoviral transfer, and was still identified after cell passaging. RT-PCR

revealed that all four groups of ADSCs could express internal reference GAPDH, but there was no expression of the target

gene F9 in group A, and the expression of F9 could be detected in group D. Detection of hFIX:Ag by ELISA showed that
the detection values of groups A (81.62 + 8.82) ng/mL, B (52.50 + 3.25) ng/mL, and C (47.41 = 4.00) ng/mL
were significantly higher than that of group D (0.76 + 0.44) ng/mL, and there was a significant difference between the

two groups (P< 0.05). hFIX expression in the four groups of ADSCs was detected by western blotting. The result showed

that the gray value of histone expression in groups A (0.68 + 0.10), B (0.49 + 0.15) and C was significantly higher

than that in group D (0.02 + 0.01), and the difference was statistically significant (P< 0.05), while the gray value of

histone expression in group A was significantly higher than that in group D (P< 0.05). Conclusions The recombinant

adenoviruses were transformed into ADSCs and cultured after passaging, and could still express high hFIX activity, thus

demonstrating their potential as vector cells for hemophilia gene therapy.
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1 /298 B( hemophilia B) M X Yo KA
(B PR AL PG AL S S B 8 1l X 1 1X
R PR 9 A8 5 OB I D BE B 65, H A M TG IR AL
U HAE R — B I R AL B AT iR
TRAIA AL T RTRE . [FHA N 1 (ex vivo) S HE R
IRYT IR R AR | S o R 4l 4 B A SR
1495 B SR 5 B B % e S 6 3h W BB E RN Y
LS AN, 2 2H 2L S A A S A0 ¢ [ i A
RN AT B IR . ARSI T 2 2R
WA RFIX B EE A MR B T LURE g /N BRURR I
[] 78 Ji 1 41 B2 ( adipose-derived stem cell, ADSC) ,
I3 H A E F R A HR R R R g R
ADSC fy-TPEA o84k ok AT 5% Y4 I 40 i 2 75
A AT RS E AR IR B SER AT I . A S5 g A i) R
HATRIZL IS, 30T ADSC % Je 4ty H i 2L i iR
EEfE, TR TR R R SRR E RIS, N
ADSC AE i A s Ak BE G 9T 1Y FE 41 i 2 ) 5 5
B HEAl

1 MRI5AE

1.1 ##
1.1.1 SEEshi)

SPF 203k &8 & MM C57BL/6 /NRL 4 H 3 ~ 4
JAWE AR 20 ~ 30 g, W [ bR RS A PR A
7] [ SCXK (1) 2019-0008 ] , i 3% F AL T. K2 =
b SEG % [ SYXK (32)2015-0038) . H HI R
K, IRIREPERIAE (18 ~ 26) °C , FHAHEE 40% ~
70%, 12 h BRsCH , BHIR 8 ~ 12 h KR, A&
SE i AR TR 2 SR S AR S L S A
A sh e FRER 15 B8 3R TR 45 T NGE 1R
1.1.2  SEEGHN

target gene; recombinant adenovirus; adipose-derived stem cell( ADSC)

SIS 4R i M A A2 & CSTBL/6 /N BRUIE 5 6] 76 Ji
THHL(ADSC) , WA S I HEA T 5 B G 5%
1.1.3 5

520 1L 3% (PAN, P30-2600) ; DMEN/F12 1533
% ( Corning, 10-092-CVR) ; Pen/Strep 7555 £ ML
$L 100X ( Corning, 30 — 002-C1); PBS 2% ' #&
(Hyclone,02-024-1ACS) ; % 0. 05%EDTA & H
fiti ( Hyclone, 03 =050 - 1B) , i #H I i§ # Ad-F9-
GFP J Ad-GFP ( g U fE A= Wy R A BR A # )
L B R 1 s €2, 79) ( BASO, BA4117) 5 P 4T YL f5
# ( Lengene, 3£ [ ) ; i # 5% i 7 & ( TaKaRa,
RR037 A);2 x UTaq PCR MasterMix ( 7 4 %} )
( ZOMANBIO, ZT201 A - 2); DNA Marker 1
(ZOMANBIO,zm101-2) ; Protease Inhibitor Cocktail
(EDTA-Free, 100Xin DMSO) ( APExBIO, K1007) ;
F9 Polyclonal Antibody ( ABclonal, A1578 ) ; ACTB
( ABclonal ,AC026) ; #i % ExPlus ECL fb2% & 6K
MR 7 & (ZOMANBIO, ZD310 A-1) ; ABE I K T
IX( FIX) ELISA Kit( Andy gene, Human1954) ,

AW A dE (T R 52 B RS w], HR60-11A2,
E) B TAE S (Forma Scientific, £ [H ) ; CO, 40
JH 35 3246 (Forma 23 ), SL-JC-2323 , 35 [ ) ; 8] & AH
%ﬁ%ﬁ%ﬁ( Olympus ,, CX-24, H ZI§> ,%%%%ﬁ?ﬁ%ﬁ
(Nikon A ], TI-U, HA ) ; %38 PCR X (A REY
HARBRRA A, L E) s kA (AR A HOR A TR
Na] L FEED)  BERR Y (Biotek 23 ], ELX800, [ ) ;
BER AR R G2 AI600( GE, )

1.2 FHi&
1.2.1 SE50re

ARSLEGS R 4 4, A A EAMPEE Ad-F9-GFP
WL W YL M B 4. A RS 3 Ad-F9-GFP
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e R A MRS 1A C 4 A IRAE T Ad-F9-
GFP ¥ 4L J5 2L A5 2 ;D 41, 1E% ADSC,
1.2.2 ADSC 7

P URAE ADSC DR A B VG B T 37°C 7K
W ER, 8" IR B, 1 B IR AR 5 A 3t
RS AN T2 Ml K VA B IR b5 g . R
MU, 29 1 min JERE AP E A 54 0.5 mL il
PIEFRIRE T, G B WIMARE TR E 3 ~ 4
mL, &R, BT 37C5% CO, 1346 v 8
7% ,24 h JE AL B
1.2.3  ADSC A9 L SAEAR

KA IR JEA U RS IR T 25 A 3
~ 5 mL AR FEERKVEVE 2 WG SR AR
Pl A BEER K N RS W A% R Bk, S5 A 600 L. &
0.05% EDTA 185 1 , it A 37°C 241 ML 3% 5= 46
2 min5 W AUEE N L, 4l e AL S I 2 mL
SERFEIRILA L FEAEE 15 mL B, 1000 rpm
B0 5 min J5 55 EIHR, MA 4 mL 10% FBS #4f
MRS e % 2 2 A, BRCE 2 mL KR 5%
I, 5 TE B A0 O TP 4 FE 2 mL 10% FBS 5 77
BB TEA 5% CO, ) 37CHFATEFE,3 d
JE PRI
1.2.4 WHAMNGTE Ad-FO9-GFP 1AFMNk e ADSC

U 3 4% ADSC, 34 2. 5 x 10° N4 4Rb T
12.5 em® 40, WEZEA0 I A= KOIRZS, 24 40 i A
KICERET0% ~ 80% , 5 i 1) 5E 4 Ki 7 3, HL
A MR T Ad-F9-GFP % fR MOI = 300 %% 4L 41 fifg
(MOI = 3 B 48 2 < (R BL/ 41 g 50, A BiF 5% MOl =
300 AT B 45 R WoR B AR gL MOT) . 24 h )5
HEFT R AL B 5t A AR DO RIB T L
1.2.5 %5 ADSC #£1CH 3%

ALY S ADSC B8 B 8 550 20 i, oA 2
MIEATALARIE IR, 5 YR58 1.2 1041, 506 B ik
B R MBI NRIB NI, AT A 1.2, 3,

1.2.6 5:YLJ5 ADSC (8756

IR 20 IR0 F 5 Ut S5 ADSC, WLZE 20 i AE Kotk
B HHEA RN 60% ~ T0%IT  MAAR STk > 3k
TRE S, I TSR 7 RIS i#E1T ALP 3t
0,55 30 RGP R YL, MRS ADSC 157
fLRe ) BT A BN B % Yo J5 ADSC 1 T 1
I,

1.2.7 RT-PCR #il#% 4L )5 ADSC 2405 H YA
ik

WRPESZ 56 5320, A A ML 94 )5 72 h, B . C.D
ZE 157 200 JH K 5 40 BELJRRL, 12 B TR1zol 125 46 B340 Jifd &
RNA, RNA #2HUS, M2 RNA 4 5 K vk B 5
FER ARSI B pg BRI RNA AR 5857 & Ui 45
PEAT I B S i, MK U TaKaRa 390 %% 5% 3% 7 56 B
§, 005 S A& F o 37°C 15 min, 85°C 5 s, 4C
forever, DL %% 5% 7= #1171 PCR, AR ¥& /N Bl GAPDH
(179 bp) ANZ:, F9( 118 bp) HYHEH AN 519
(), 51k R (L) A AR
Invitrogen &5 %, F-1T PCR ¥ #4557 5751, PCR J2
W45 94%C 3 min, 94°C 30 s, 60°C 45 s,72%C 1
min,72°C 5 min,30 MG, PCR =917 B M ik
JI2 L K S

x1 51T
Table 1 Primer sequences
FEH HI5 190 (5° ) 3° ¥) RS (5 uiE] 37 3y
Gene Forward primer(5’ to 3’) Reverse primer(5’ to 37)
GAPDH  ACTCTTCCACCTTCGGCC  TCTTGCTCAGTGTCCTTGCT

hFIX ~ GCGGCAGTTGCAAGGATGAC AACTGCTCGCATCTGCCATT

1.2.8 ELISA K44 Y% 5 41 i J A& 05 hFIX: Ag
ik

PGS 4, A A Y J5 72 h,B.C.D
2 R A T A0 ML, SRR | %5 9, Ak 9% ELISA
A UEBH A5 R T hFIX: Ag BT,
1.2.9 Western Blot #6545 40 S 24805 B 1)
EARESSI

IR0 oy 21, A A FE Y )5 72 h,B.C.D
RN A0 M, BRI B . BCA BRIk
FEMSE J5 4T Western Blot Bl HZR 1A,
1.3 Sit=ZEaHm

S T A5 K0 R B SPSS 17.0 il GraphPad
Prism 5 AN IRGE T T34 T 40 B, T i R
DISEYIE + ARifE2E (x = s) FoR, S BRI T
B 225007, P < 0.05 TR 25524 B,

2 #HR

2.1 C57BL/6 IZNR ADSC EFH Rk E
WK 1 s, ZRAE ADSC TR I )5 , KRB
S5 RAFHT ADSC oK UL B i B0 7A% | 4 i B2 38 5 K

HAEK
2.2 EHAKRKS Ad-FI-GFP & L/NF ADSC X
BLREREAE

A NG T Ad-F9-GFP 4 ADSC 24 h J&,%¢
DG T AT WP AR, B I ] SE K 28 5 4



R SEIR B AR 2020 45 8 FI 45 28 %55 4 ) Acta Lab Anim Sci Sin, August 2020, Vol. 28, No. 4 535

R, 72 h 0] WA R T 24 he RN
YU, ARSI AT WLk (F 2)
2.3 5 ADSC HIR BB SKM

e 3 Frs, A B ] Dk HE 2 BR e B 5 Y A g
Ja B B C L D a3l 7 R A 30 KifffT
ALP Gefa 18] C o I S AR IR 2, B b i8R R
ARCR b SE: I e AR 5 R R T A )
SRS 30 RATPEZRLLY o, A0 ] v] DL R /INAS — I
Rk SN TR | F I e v
2.4 RT-PCR ¥l #£E ADSC EREENERE
Rix

WE 4 Fros, PO 4l 4 i ¥ ] 03 N 2 5w
GAPDH W3Rk 78 F9 JEKIK -, A B .C An] I

FFFE 118 bp FEK A 7 B, 1M D AR WLB Rk g
Ol MRAEEIG, HEAT K EEAE 30T, A B.C =2 i
m T D AFRE, ZREABENE,
2.5 ELISA # ML EHA R %EKE hFIX: Ag
Fix

SRt won WA, A H BHKCH
ELISA iEA BT F K YR hFIX : Ag BIERIA, 41
Priasa algods , 22 5 BA W . A 41 hFIX: Ag
(81.62 + 8.82)ng/mL /K F-WI i i T H & =4 ,B 4
(52.50 + 3.25) ng/mL.C 4 (47.41 + 4.00) ng/mL
hFIX ; Ag K SF55 T D 411E % ADSC(0.76 + 0.44)
ng/mL, #&7/8 ADSC 7E§% 4 & 41 I ik % Ad-F9-GFP
T 2 AT R e Rk B (E 5) .

AL TRIENT 24 by B E WS 24 h; C. E S 48 h;D. E 35 72 h,
1 K955 ADSC itk K i i

Note. A, 24 hours before cryopreservation. B, 24 hours after recovery. C, 48 hours after recovery. D, 72 hours after recovery.

Figure 1 Growth of ADSC cells after recovery

WA 24 h )5 B 5542 72 h )5 C B REA0 1 IR D SRR %1% 2 1R,
B 2 Ad-F9-GFP YL dnp B AL G 9tEik

Note. A, 24 hours after transfection. B, 72 hours after transfer. C, The first passage after transfer. D, The second passage after transfer.

Figure 2 Fluorescent expression of Ad-F9-GFP transfected cells and subcultured cells

i I

oL

TE: A MR R YR 753 B A MR TR IR B 75 RIOLE  C B S SRV ERERR R (4, D E B R R R
3 EAMUREERL Y ADSC MU ISR

Note.A, Osteogenic induction after recombinant adenoviral transfer. B, Osteogenic induction fluorescence map after recombinant adenoviral

transfer. C, Alkaline phosphatase staining after osteogenic induction. D, Alizalin red staining after osteogenic induction.

Figure 3 Results of osteogenic induction of ADSC by recombinant adenovirus
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AdH B CH [ Marker

Groap C Group D

Group A Group B

5 D @M, P<0.001, (FEFE)
& 4

PUZH 40 F9 F£H RT-PCR

r
—_—
2. 15F
B2
%=
; _f 1ok
; E osh
LK1
AL B Cii i
Group A Group B Group C Group [
S5 KOR FEH He P

Note. Compared with group D, ™ P< 0.001. ( The same in the following Figures)

Figure 4 Comparison of RT-PCR results and gray value of F9 gene in the four groups
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o

B 5 ELISA Rl 40 1 hFIX . Ag kK F
Figure 5 Expression of hFIX:Ag in cell
culture medium by ELISA

2.6 Western Blot #& %% 5 40 fn & £ X | hFIX
Rix

WE 6 frs, A 8 HFRIXIKEAE (0.68 +
0.10) B £H(0.49 + 0.15) .C 41(0.18 = 0.05) #
BT D HEARBKEE(0.02 +0.01) , 22575

A B CHE DH
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ARMAF/NERA
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EERTE 3
3 i

AR B S —Fh B L P Fa Mgt 4 v in , 5 1
LI IR IR R IR R L R 1/25 000, H
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BT EA — AR WA R, B FIX PR 2 5
29709 24 h, B I 18] B SE | 2590 B2 R T R A1, T
B A REA RN 25k B, JF HLREE 25 25 0%
B HE AN, oK 8 28 K P FIX oA BV i 40 1)
Az IR A 7 A D 2 i 22 S A R il R
WA A B U AR A Sk — o 23 DR 3t % ok
P, B NRYT A AT VR T Be U W g, A
RIS AT LA AR N 3R 42 Cin vive ) FIAR ANE AL (ex
vivo) ,in vivo FEIEFEHHEH A B 1Y 3L K 1 £ Fh 3
BT AR, T 28— R H R 38, 38
FIWFIEE I EE IR . M ex vivo W 3 B3R BLAE K

*EF

Al
Group A Group B

B Difl

Group D

e ;|
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6 Western Blot K1l 40 il hFIX 2 147K 3

Figure 6 Western Blot was used to detect cellular hFIX protein expression
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I 4 25 [5G 30 AAILAAR P 43 3 4 BB A 45 o 1 48 i
e, O R 0% A0 B R A B A AR PN, G F
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FEAS Tl (] 78 5T T 20 M e, i 07 R) 78 T 40 A
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FED Y S B 55 YL 19 ADSC, LB 1) RFIX JE [
HARZ AL, ADSC "] LIAE S BRI
B R A Y, X R IS SR UL AR ex vivo 3 RIGR
IT B S B T AR

£ % X #k(References)

[ 1] Srivastava A, Brewer AK, Mauser-bunschoten EP, et al.

[8]

[10]

(1]

[12]

[13]

Guidelines for the management of hemophilia[ J]. Haemophilia,
2013, 19(1) : el-e47.

SRR, PR, KRB, A BRI R TR T A0 A Y
WA ES[T]. RS TABI, 2014, 18(19): 2987
-2992.

Guo YP, Tao CB, Zhang AJ, et al. Osteogenic induction of
human adipose-derived stem cells[ J]. J Clin Rehabil Tis Eng
Res, 2014,(19) : 2987-2992.

R, AREEDE, WA, A DERLURRL BB S AR
5T AR O3 B s TR O A AR W R R LB A [T ] TR
I ARk, 2019, 29(6) ; 14-21.

Li KY, Shi GY, Gao SP, et al. Comparative analysis of adipose-
derived stem cells from commonly used laboratory animals and
human[J]. Chin J Comp Med, 2019, 29(6) ; 14-21.

TR BE A 2 MR 2 I AR 5 1k i 4, P i A PR
210l AL 5 6T R IR (2017 SRR [T]. P4
M Fk, 2017, 38(5) ; 364-370.

Thrombosis and hemostasis group, hematology society of chinese
medical association. hemophilia treatment center collaborative
network of china. Consensus of Chinese expert on the diagnosis
and treatment of hemophilia ( version 2017 ) [ J]. Chin ]
Hematol, 2016, 37(5) : 364-370.

Santagostino E, Mancuso MS. Glycopegylated recombinant factor
IX for hemophilia B in context[ J]. Drug Des Devel Ther, 2018,
12 2933-2943.

Ohmori T, Mizukami H, Ozawa K, et al. New approaches to
gene and cell therapy for hemophilia[ J]. J Thromb Haemost,
2015, 13 Suppl 1: S133-S142.

Mannucei PM, Tuddenham EG. The hemophilias--from royal
genes to gene therapy[ J]. N Engl ] Med, 2001, 344(23) . 1773
=-1779.

Zuk PA, Zhu M, Ashjian P, et al. Human adipose tissue is a
source of multipotent stem cells[ J]. Mol Biol Cell, 2002, 13
(12): 4279-4295.

e RN, R R B RUIR DT T A0 T AR A
REGYTRATREMESC TR ()], P EIGKREE, 2005, 9(19):
76-79.

Li YH, Huang XY, Xu ZL. Possibility of the transfected adipose
tissue-derived stromal cells in the gene therapy of hemophilia A
[J]. J Clin Rehabil Tis Eng Res, 2005, 9(19) ; 76-79.
Mizuno H, Tobita H, Uysal AC. Concise review ; Adipose-derived
stem cells as a novel tool for future regenerative medicine [ J].
Stem Cells, 2012, 30(5) : 804-810.

Rangappa S, Fen C, Lee EH, et al. Transformation of adult
mesenchymal stem cells isolated from the fatty tissue into
cardiomyocytes[ J ]. Ann Thorac Surg, 2003, 75(3) . 775-779.
Huang JI, Zuk PA, Jones NF, et al. Chondrogenic potential of
multipotential cells from human adipose tissue[ J]. Plast Reconstr
Surg, 2004, 113(2) . 585-594.

Cao Y, Sun Z, Liao L, et al. Human adipose tissue-derived stem
cells differentiate into endothelial cells in witro and improve

postnatal neovascularization in vivo [ J]. Biochem Biophys Res



538

P E LG B AR 2020 4 8 H 5 28 %55 4 ] Acta Lab Anim Sci Sin, August 2020, Vol. 28, No. 4

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Commun, 2005, 332(2) . 370-379.

Cowan CM, Shi YY, Aalami OO, et al. Adipose-derived adult
stromal cells heal critical-size mouse calvarial defects[ J]. Nat
Biotechnol, 2004, 22(5) : 560-567.

Ning H, Lin G, Lue TF, et al. Neuron-like differentiation of
adipose tissue-derived stromal cells and vascular smooth muscle
cells[ J]. Differentiation, 2006, 74(9-10) : 510-518.

Corre J, Barreau C, Cousin B, et al. Human subcutaneous
adipose cells support complete differentiation but not self-renewal
of hematopoietic progenitors[ J]. J Cell Physiol, 2006, 208(2) :
282-288.

Herl S, Ejaz A, Emst S, et al. CD146 (MCAM) in human cs-
DLK1 —/cs-CD34 + adipose stromal/progenitor cells [ J]. Stem
Cell Res, 2017, 22; 1-12.

Ejaz A, Mitterberger MC, Lu Z, et al. Weight loss upregulates
the small GTPase DIRAS3 in human white adipose progenitor
cells, which negatively regulates adipogenesis and activates
autophagy via Akt-mTOR inhibition[ J]. EBioMedicine, 2016,
6: 149-161.

Minteer D, Marra KG, Rubin JP. Adipose-derived mesenchymal
stem cells ; biology and potential applications[ J]. Adv Biochem
Eng Biotechnol, 2013, 129. 59-71.

Minteer DM, Marra KG, Rubin JP. Adipose stem cells: biology,
safety, regulation, and regenerative potential [ J]. Clin Plast
Surg, 2015, 42(2) . 169-179.

Tobita M, Mizuno H. Adipose-derived stem cells and periodontal
tissue engineering[ J]. Int J Oral Maxillofac Implants, 2013, 28
(6): e487-e493.

Minteer DM, Young MT, Lin YC, et al. Analysis of type II
diabetes mellitus adipose-derived stem cells for tissue engineering

applications[ J]. J Tissue Eng, 2015, 6. 2041731415579215.

(23]

[24]

[25]

[26]

[27]

[28]

[29]

Tobita M, Mizuno H. Adipose-derived stem cells and platelet-rich
plasma ; the keys to functional periodontal tissue engineering[ J].
Curr Stem Cell Res Ther, 2013, 8(5) : 400—406.

Tobita M, Uysal CA, Guo X, et al. Periodontal tissue
regeneration by combined implantation of adipose tissue-derived
stem cells and platelet-rich plasma in a canine model [ J].
Cytotherapy, 2013, 15(12): 1517-1526.

Orbay H, Tobita M, Mizuno H. Mesenchymal stem cells isolated
from adipose and other tissues: basic biological properties and
clinical applications[ J]. Stem Cells Int, 2012, 2012 461718.

Galeshi A, Ghasemi-kasman M, Feizi F, et al. Co-administration
of aspirin and adipose-derived stem cell conditioned medium
improves the functional recovery of the optic pathway in a
lysolecithin-induced demyelination model[ J]. Neuropsychiatr Dis
Treat, 2019, 15; 2681-2694.

Mou S, Zhou M, Li Y, et al. Extracellular vesicles from human
adipose-derived stem cells for the improvement of angiogenesis
and fat-grafting application[ J]. Plast Reconstr Surg, 2019, 144
(4): 869-880.

Ryu S, Lee JM, Bae CA, et al. Therapeutic efficacy of
neuregulin 1-expressing human adipose-derived mesenchymal
stem cells for ischemic stroke [ J ]. PLoS One, 2019, 14
(9) : e0222587.

Freitag J. Adipose-derived mesenchymal stem cell therapy in the
treatment of knee osteoarthritis-reply [ J ]. Ann Transl Med,
2019, 7(16) : 400.

Benskey MJ, Sandoval IM, Miller K, et al. Basic concepts in
viral vector-mediated gene therapy[ J]. Methods Mol Biol, 2019,
1937 3-26.

[KFEEHH] 2020-02-08



2020 4 8 A [ SIS B 2E August 2020
H28 % HaW ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA Vol. 28 No. 4

S, KA JRFSFY  AF. URBEK AR A 1 I JCFURE DI AR DO TR R R & R SE [ 1], P R SE R sh Y saai, 2020, 28(4)
539-544.

Zhang J, Li YJ, Qu LL, et al. Applications for deep hydrolyzed protein-lactose-free milk powder in germ-free rat cultivation[ J]. Acta
Lab Anim Sci Sin, 2020, 28(4) : 539-544.
Doi: 10. 3969/].issn.1005-4847. 2020. 04. 015

R KR H B I FLBE U e T KRB H Y
W A5
KE,EAE,ERD EWNR, ZZET

(TR 7 W S — B B , A% Y i2ih B A SE 0 %, R SE s -6, B/ 310003 )

[HE] HM XHEKRMEESD, BARRERG AN TR G LS TR KRR R ECEE, REKMEE
HE@E?L*%%%,@?%MJJLH&W,J&@\T%ﬁ{%{tmamuﬁi&ﬁ“,%BZTE@?(E&@EHE@%MHAL%@W
X T R R B B A BRI VE AT, O BRI IR s T K R AR Ak bR . AR A0 SD KR,
W=, bR T B e, FE R B A R ES R B i RN T ik 2L 2 22 d B3 il SRR E AL AR R, [
B 5 W AR BE K i 2R A JC LA R 1 R SE S, 3o B2 PO A SN B Wk, ST I Y JE A K BRAE S 8
JEBT R M A AL AR bR, SR TEANTIRIRRYET 14 K, SCU0 2 5 X A TE R AR 738 BT 200, SR 14 KIF
GG 2 ) R EE A AR TR o T IR, B A 50 22 ROSCUG A W A A7 2R 5 X IR A AH LU il o 35 42 155 (37, 18% vs
17.78%) , 55 22 RAATE W B E 5 TXF B4 (9. 96 + 0.49) vs(13.36 = 0.59) . Joi K B LA fL $5 4% B 7R AST
(RINAARASFRE) AL, GLUBIAR) THs . 4518 AR E 0w K B4 B B R b BRI K i A
TCERLBEWIA AT LI A 7 5 1804 B EE B B AT TR0, BT LU R3S & BRAR B i/ e T MM TE TR R R
HA) AR AR AR AR BhBR

[XER] TR BRI ; TR A1k

[HESES] Q95-33 [ EkFRIRAE] A [ XZEHS] 1005-4847(2020) 04-0539-06

Applications for deep hydrolyzed protein-lactose-free milk powder
in germ-free rat cultivation

ZHANG Jia, LI Yongjun, QU Lingling, MAO Sunbing, LI Lanjuan”

(State Key Laboratory for the Diagnosis and Treatment of Infectious Diseases, the First Affiliated Hospital,
College of Medicine, Zhejiang University, Hangzhou 310003, China)

Corresponding author: LI Lanjuan.E-mail ;1jli@ zju.edu.cn

[ Abstract] Objective  Artificially formulated milk fed after birth is essential for cultivating germ-free rats.
Lactose-free milk powder with deep hydrolyzed protein is easily absorbed by infants and reduces indigestion and allergic
reactions. We detected the biochemical indexes of germ-free rats to investigate whether adding lactose-free milk powder to
their milk would have a positive effect on the rats. Methods Pregnant Sprague-Dawley rats were determined to be in labor.
After surgically removing the uterus, the young rats were housed in isolators and artificially lactated for 22 days. Body
weight and survival rates were recorded. The experimental group received lactose-free milk powder with deep hydrolyzed
protein in their milk, and the control group received regular formula milk. The blood biochemical indexes were measured at

8 weeks. Results During the first 14 days of artificial feeding, body weight and survival rates did not differ between the
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experimental and control groups. The weights and survival rates of the experimental group began to increase compared with

those of the control group on day 14. The survival rate and body weights of the experimental group were significantly higher

than those of the control group on day 22 [37.18% vs 17.78% and (9.96 = 0.49) ¢ vs (13.36 = 0.59) ¢,

respectively ]. Blood biochemical indexes of the germ-free rats showed that their aspartate aminotransferase levels

decreased, and their glucose levels increased. Conclusions

In cultivating germ-free rat pups, lactose-free milk powder

with deep hydrolyzed protein can be added to formula milk to effectively increase the weight of the young rats and reduce

their mortality rate. Adding lactose-free milk powder to formula milk substantially changed the blood biochemical indexes of

female germ-free rats.
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Figure 1 Growth curve of germ-free rats
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Figure 2 Weight comparison of germ-free rats
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Figure 3 Survival curve of germ-free rats
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Table 2 Classified statistics of 22-day survival rates in the two groups( The numbers in parentheses are theoretical values)
5 FETHL FETRAL A1) S FERRES
Groups Number of deaths Number of survivors Column sum Survival rates
iy
XHRAL 37(31.46) 8(13.54) 45 17.78%
Control group
Y
*%'ﬂ 49(54.54) 29(23.46) 78 37.18%
Experimental group
p——
fras 86 37 123 —
Row sum
*3  TRAKRIMAELIEIRE R
Table 3 Results of blood biochemical indexes of germ-free rats
L BENE RITEHR S8 MREA ML JULAT S [ e b =g B
Grouns HHAL HILHE R ALB BUN CR TC TG GLU
Toups ALT(U/L) AST(U/L) (¢/L) (mmol/L) (pmol/L) (mmol/L) (mmol/L) (mmol/L)
T
ff:ﬁz 53.00 £ 5.80 126.90 + 48.63 32.43 +0.50 6.19+0.21 50.40 £2.95 2.22+0.15 0.55+0.11 9.45 + 1.37
Fﬂf:ie 56.60 + 1.60 104.40 + 41.47 33.73 £2.49 6.99 £0.42 57.00 + 6.74 2.84 +0.23 1.44 + 0.48 11.31 = 3.00
L
Average 54.80 + 4.29 115.67 +42.26 33.08+1.76 6.59 £0.53 53.70 £ 5.89 2.53 +0.38 1.00 £ 0.58 10.38 + 2.32
PAH . . .
0.359 0.574 0. 426 0.041 0. 195 0.018° 0. 035 0. 381
P value

TE: " FRORMEREIR AR RE P2 (P< 0.05)

Note. * represents significant difference between male and female (P< 0.05).
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Evaluation and progress of the construction of a rotator cuff tendon
injury-induced animal model
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[ Abstract] Rotator cuff tendon injury is the main cause of acute and chronic shoulder pain and a limited range of
motion. Surgical intervention is usually needed in cases of acute injury with full-thickness tears. The difficulty in repairing
rotator cuff injuries lies in reconstructing the bone-tendon interface. Although various animal models of rotator cuff injuries
induced by surgical trauma have been developed, suitable animal models and exact treatment method are lacking. This
paper summarizes the establishment method and applicable scope of rotator cuff tendon injury-induced animal models and
explores the selection of animal models and functional evaluation method to provide a corresponding theoretical basis for
basic scientific research on rotator cuff injuries.
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Table 1 Advantages and disadvantages of different animal models

EIRZELES

Animal species

(W=

Advantages

Disadvantages

JNER,

Mouse

N
Rat

A
New Zealand
White Rabbit,
Japanese Short-
eared Rabbit

Beagle

EES
Sheep

REKEH)

Primate
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I%FH?E’A’WZF%'J SNSRI BT RC U S AR A TR
BTN~ i i A B )
There are attachment points for the transition zone of the beak and shoulder
arch and fibrocartilage'>’
It can test the potential properties of specific signal pathways and molecules
on tendon degeneration and repair.
It is mainly used in the local anatomical-surgical model to study the
degeneration related to RC tendon tear, and it is also a suitable model to

study tendon-bone healing'®’ .
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FIZEARE S
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There are coracoacromial arch and obvious SS tendon attachment point in the
larger tubercle of the proximal humerus, which has the highest similarity
with human anatomy'?’’ .

After RC injury, the abduction activity of the joint decreased like that of
human beings %! .

It is widely used in various studies that affect the biological effects of acute
RC injury and repair, especially the mechanism of the repair and
reconstruction process of promoting tendon-bone healing.

AMLH AP AT N2 PR R P

SS WU A 5 A AR

fHSSe WURRFEAT SN SS AU S 260k, WU =3 W= 77 75 -5 60
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The level of cytohistology is close to that of humans, and the somatotype is
medium.

The shape of the SS tendon is similar to that of human beings!?'").

But the distribution of SSc tendon is more similar to that of human SS
tendon, the process of fat infiltration after tendon amputation is similar to

that of humans,
£

and the mode of postoperative healing is generally the
same
It is mainly used in the study of muscle changes and tendon-bone healing
related to RC tear.

RC ARSZHUBREERAT 5 A AR BAT MBI A=) 32 B
ZHTHRHLENTER R AT RC BB ERCRUASAR G 7%

RC bears the same mechanical load as human beings and has a similar
biomechanical environment.

It is mainly used to explore the repair effect of RC injury mediated by some
internal factors and postoperative rehabilitation plan.

1S BRI AS A NN R GEAE 5 A2 SS R ARIBIAY ;

Z T RC RS RPIRA S A RARBLAE S HAR M & )

IS tendons, are very
similar to human SS.

including shape, size, and microvascular system,
It is mainly used for the research and development of various suture
techniques for chronic RC injury and reducing postoperative adverse

condition®! .
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BT RERITE RC Bl Hny s ]
The structure of the shoulder is very similar to that of humans in anatomy,
biomechanics, and immunology.

Bahoons may be the best animals to study RC damage*’
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The size is smaller and the operation is more difficult.

FIERE ARG ;
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The self-healing ability is very strong;

It is not suitable to evaluate the advantages and disadvantages
of repair technology' >’ .

RC injury may be accompanied by degeneration of humeral
head and articular glenoid cartilage"”’

There is a certain degree of difficulty in surgical operation and
postoperative observation because the shape of the shoulder is
not large.

FATRE I ;

XIS L2

TR RIS F R T 55

DM RS | 3 R S A AngE T

Strong self-healing ability

There are more opportunities to stand on both forelegs.

The anatomical structure of the shoulder is relatively simple.
It is vulnerable to shock or diarthea, resulting in secondary

injuries and death®’.
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The anatomical structure is quite different from that of human
beings, and its stability is poor. There are spontaneous RC
degenerative diseases, which is not conducive to the control of
variables'® The cost of purchase and feeding is high, so it is

difficult to carry out large sample experimental research.
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SRR

The cost of feeding and management is not low.
Cloven-hoofed animals will use both forelimbs immediately
after the operation, and there is a potential risk of failure in
surgical repair of RC injury.

WASKAN R T AT B AR 25
The cost of purchasing and managing perioperative feeding
facilities is extremely high.
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[ Abstract] Acute spinal cord injury is a central nervous system injury with a high disability rate and serious
consequences, which brings a heavy burden to individuals, families and society. No effective treatments exist for spinal cord
injuries, but different therapies, including stem cells, drugs and tissue engineering have been used in various animal
models with some success. Similar questions remain as to whether the mechanism of injury, effectiveness, and integrity of
animal models can mimic what is seen clinically. This paper describes the application, advantages, and disadvantages of
several common animal models of acute mechanical spinal cord injury, as well as the selection of common animal types and
injury segments, to provide references for selecting more effective animal models.
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[ Abstract )

and has great significance in interpreting the metastasis mechanism of lung cancer and in studying drugs related to lung

The metastatic model of transplanted lung cancer in mouse is an important tool in lung cancer research,

cancer. In this paper, the frequent sites of lung cancer metastasis and the species differences of tumors were
comprehensively considered, and this model was further classified, while the modeling method and evaluation index of each
type were expounded in detail to provide model references for lung cancer-related research.
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Research progress on the characteristics of animal models of chronic
obstructive pulmonary disease and related clinical applications
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(Respiratory and Critical Care Medicine, Central Hospital Affiliated To Shenyang Medical College,
Shenyang Medical College, Shenyang 110020, China)
Corresponding author; XIA Shuyue. E-mail ; syx262@ 126.com
[ Abstract] Chronic obstructive pulmonary disease ( COPD) is characterized by incomplete reversible persistent
progressive airflow limitations, and always presents acute exacerbations and serious complications. Establishing standardized
animal models that are consistent with the clinical COPD characteristics of COPD is important for exploring its
development, and morphological changes, as well as new therapeutic approaches. new therapeutic approaches. Many studies
have been conducted on COPD, but there is no best method exists for constructing animal models of COPD. Here, we
describe and compare the types of animals used to establish the COPD models and the advantages, and disadvantages, and
clinical applications of each model.
[ Keywords] chronic obstructive pulmonary disease; COPD animal model; model characteristics and application
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[ Abstract] Food allergies are rapidly becoming a global health problem. Food allergic reactions are caused by Th2
responses to harmless foods, leading to IgE-mediated mast cell degranulation and related inflammatory responses. Food
allergy murine models are helpful for studying the pathology, physiology and new treatment strategies for human food
allergies. These models can be divided into adjuvant-dependent, adjuvant-free, genetic-engineered and humanized mouse
models. However, no animal models can reproduce the entire range of human pathological features; therefore, specific
mouse models of food allergies must be used to address specific food allergy research issues. This article summarizes the
literature, research progress on modeling method, and advantages and disadvantages of different murine models of food
allergies over the last 20 years and provides a reference and scientific basis for researching food allergy mechanisms and
developing new treatment method .
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. AR R T 8asR, BAERIY
I AT SR 0 148 2 7 1 S S A6 15 R A 7™ L 1 Jeg S
N7, S EO% R S S R
1.2 CT HBEh B

Song %1 SR CT FNAEEXT C3H/HeJ 71N B
B AR US| AR R I 3K A e | v R
LA MR RE Inf BOE AR . R FAHF-2 254)5%F
CT %l B3 /N BUA YT, /D BUARTRAK & 1E % A A
I B 20 B 3% K 8 RN g R R R 40 B AR 0
B
1.3 LPS HENEHE

Rodriguez %" AESS 0.7 .14 .21 28 F1 35 KXt
BALB/c /NRIEATHEEL F prup 3 F1 LPS I8 i 14 4,
SR/ BRI N R R | ORI N | IgE
UK Tt 55 4 B (R e 5O B FRAE . Th1/Th2 [
Th2 A5 J2 77 A i S Y S5 R 2R, B A Th2
TZ AR 15 AL 38 0, TL-4 B9 A i e 5 1 &2, A S
B Al KR SIgE, IFi & LA & A i otk R
JR P RIRSE R B AR AT LA o R B A
Th2 AR, AR $iE LPS ¥ B 98 7 )2 4 [m] F Thi
B EsH Th2 B ik
1.4 SEB B

SEB 547 J5 — i ff FH T 5 300 R e e 1% R
Ganeshan 45" &£ 8 1 O /NRTE E 100 mg B35 2
1 (ovalbumin, OVA) £ 10 mg SEB , f:Z5Hl 100
mL, #7525 8 Ji 7655 9 JA )T ,5 mg OVA ¥ B 2di, ik
Tygtsr. SEB HiBh OVA S/ RS, 12/ AR A
M3 T 1gE | 21 e KT T =, W TR P 200 L 4 o 14
Tz R A 2 K i A5 PR A BBORE AR . SEB %l B
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HUBRRTT CT i B 8 AE Al 1 W8 1 P 240 i i i
A3, I L AT 3 ek A A 5 8 ok i 3 A A= A9 5
Bt

2 FZiEFINRRE

KT EY o SR A Mot DL K i iR 3 i = B
PSR 52 P A BILTR 5 EAT IR AN A2 | PRI AIF S N B %)
TR BN BRI AT T IR ADES, 2R 2
SEUSUR A OVA BRI /N BUE 3B B 2 ik
Qb , 28 B R B /) U G o SO AR TR R 22
P B 7 /0N BRSE AN A RE 1 I R e
IgE HUA A8 BE V5 3 I A U . /N B 1E
TR AR IR L T RE R R 25 M R A Il AR
B HRG L PR R R A R ] L 2 IR R
AR A P BE B R S B, HESI KL
Wrad el 2% o R 1 aek B TR BogaL A e AR ) B IR
WO, | R AR SR 80 mg AEEWE S
C3H/HeJ /N, P 8] 5 6 1 FE 4T 30 mg 6B $2 )
JE IS T 55T /0N Bl ok s 1 3 B SR AR UL T B L I T R
NS4 i £ H fif§-1 ( Mast cell protease 1, Mmcpl ) Fl
TEA RS gk ik Th . B T L H &
WA AEAE B A, 18 I T AR ad By oy X
PRI A At A1 A 5 5 T 472 5] ok 988 3 % 6y ) i e e e
PERI

3 HERMRRE

BEE RO IR A, HE R A U T FATTX 4
RO o TR N Y R 22 B0 W) o U Y B, e
LD Bl Wi B B T A T A RS AR JBRR A
I HLZ W 18R IF 58 N S5 9 1) A Je UL A A 9 9 Bl
AU EEE T HZ 0 RS T BT Was
HE DR BRI TdraF709 /N BRI CNST 3 [ B /N
SRR T AR /B
3.1 Was EERR/ANR

Snapper 45 HESE T Was 3 PR B /N BB
IR Was ZEHEHER/NR S Wiskott-Aldrich 341k
5 1 ( Wiskott-Aldrich syndrome protein, WASP) [
8RR B TR B L/ VA s/ 7 T 40 B 2D | R 1 T
AN RIS AL o T8 A2 S8 1 AR | 25 T B e 4

i % 7 1 ELAG AR R4 AE , Lexmond 457 7505 &
Py A 7] 5 R R Was™ ™ /N BRI Y 1K,
ZE LI 7F BALB/c F1 C57BL/6 5 5t R B sh ¥y %t
45l R BA PN, R G R AE A 235 R A BT
SRR, 2R N R B bR A AR
WASP Bl 2 /) BUARSEHU E SCRE TR 1 Z2 B A AL ]
R, 2N FOXP3 + Treg H1 Was S§:2L Th2 %!
J T8 98 RE 1) £ ) 2ok B s g R B N, A L T AR A
WASP {5t = /)N BB RS T 8 38, 511 ACRE TR AR 81>
SBIESE T A M T Ak BRI A S s i R A1 Bl
Pty
3.2 Il4roF709 /MR

IL-4 F1L-13 i3t 11L-4 Z 1K o 4% (1L-4Ra ) 75
RS R OB P d i R AR TN R
e 709 {7 1) 1% 4 IR Gk L, 5 A TL-4Ra 19 1 a1
ITIM 7 26 3% 8 57 T4raF709 /N BT, 22080 10 il
IR Treg WIIHE , fE2E Treg 4R Th2 74k A 410 g A
T IL-4 933K B Th2 A S 8O N, 42 OVA
Y Ndrak709 /N L H BT SR O 19 I PRE IR
B X OVA FESFE 1gE ¥, B0 R B e 4 B Th2
A R A BT T e I AT i E A
UM K BZ /N B /0N i BB R 41 i 14 5 0 28 6 1
Ao Narak709 /N B 25 B Aol B O 4 Jf 450 i 48
Z XM EAM T 5SRIREYEAAAEEAEN, X
Rl IR K Ny 38 50K 50 TeE AR st s b
3.3 CNS1 EERRR/IMR

R ST 1) 12 2 I A8 AL 22 1] 7 - A5 5 By
a0 i L S AR RE AH OGBS BRIV % DDA
S AT T 4T kR I R R S S
o BE RN e MEFRAS . CNST JE PR g Bk /)N LAl o il 3R
Treg 434k 1 T G A2 28 X £ 4y 3o 480 I A SR FH
AR5 DNA JF51] 1( CNS1) 7 3 AH 56 ik 1 41 21
P Treg M Ah R EZAE . CNS1T BE K # R
/N TR Treg ARG BLZ | B IA3E
(0 B - i) RS2 B . PRI R B R TR
IL-4 FEIR3 AN, B Th B 5 s i 2, Hiv
CNS1 G-/ INEUEY L BT NG K R 5 &
Yrpi i B RN A I BT A R R R Y
A TNEEES M S R AN A 5
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4 ANEURYIS/NRREE

NIEA/NRE T AR RS, RES A
BRI RE IR BT | 2 AR 5T G0 28 2K AL ol e
TR HR AR S AR AT R Ak /N RS A O £
Wi g R SR T S A R 2R ST, AR SO AR
FEY I B 1 R AL /N BRURSE A N B R A A
NSG-SCF/GM-CSF/IL3 /N FRABEAY i i+ 40 ffd
BREAY NG A s+ 40 AL RS A NOD-seiD-y ™~ 7]\
A E N5k 1 E 524K (FeeRI) /N U A
WFIE P e AR G E DL
4.1 AFgBE  BFFNiE M 48 AE4E N\ NSG-SCF/GM-
CSF/IL3 /MRAEE!

WFSE K B, K B B | JFF R 1 I 40 B R A
NSG-SCF/GM-CSF/IL3 /N5, AR /N B AR
KA & B IEr=A T I8 AR B0 8, 9 R sh 2L
AL NEE KA 1 1gE S 300N BBk 3h B2 ik 5
fi@(passive cutaneous anaphylaxis , PCA) M wish4
G YEIS U (passive systemic anaphylaxis, PSA) ,
FTFHE5E N TgE MM 1 o fOs i ™, XF NSG-
SCF/GM-CSF/IL3 /N AT 2R Y 5, e 370N B Jids
AR S AT A 2 N E K 4 AR S (N A
it ), % /0N BRASE A Hp 6 N 28 T K 440 B Ay 5 A6 5 T A
NZENE R 20 MIARARL, IF-2 38 CD117 28 g 28 11 1l A
FeeRI, fIf L NSG-SCF/GM-CSF/IL3 /)s FL AR AU 1 45
(AP SATE T R 20 e T LA A 7 8 o, L AT 75 Rk o
BT H AR5
4.2 ANEBREMMNTHIEEN NOD-sciD-y”~
INR

NOD-sciD-y™~/IN B9 R o5 02 JE I8 B 4 IR
(non-obese diabetic, NOD) , ™ i 4 ¥ B [ ( severe
combined immunodeficiency ,SCID) , 3 L&k = i F A%
v £ (ye; IL-2Ry) ThRE, /D ERBEA /N T 40
B i, k= 5% B B NK 40035, I BLAFAE R A A
AR A B RO Weigmann A0S SE I e
S5k 1 ol B DA A 114 A1 JEL L A 440 i ST T R
REASTRL  EAN MRS RS S =R, % i 1 EAT O IR G
T Sz, IR FH 8 B R AT 78 M) 8 4 2R 9 M
A8 9 i LA S 4121, % B /0N BB T8 R IS 3 22 | Py B
BAJRAE A | S RE AN 52 A5 A T R R A, I AS AR

/N R LA A S L B G S
4.3 FceRI /PRAZE

NI R 2R 4 i F1 /N [ 4 J2 FeeRT 2
IgE [ FELAZ K, Sallmann S ST T SR A0 i
R AR FeeRI 1 AJEAL/NEL, IR 100 pg
OVA &S, 5 KK A a-DC TG /N EIH 28
ARAA XY IgE BASREU LSS J1, RN FesRI 4K i
PERGSR LA AR N & AT T 4% Ak i3 72, «-DC
TG /N OVA F¢50% T 41 g3 58 5 B 2 RUAH AL, 44
W DC I IgE 5 FeeRI MZ5 G175 X Ag FF 51k
12T 4B i) 658 . Platzer 25107 1 #6355 A\ FeeRI
JNBR, L IR BT S 100 wg OVA 8d, g H %
223 ~ 6 K 50 mg OVA #EH | & I/ B0 A 55 1
SO 7N B B A 20 I R A0 i e S R
it S e Th2 RUZH I PR (1L-4 F 1L-13) F1 DC fiF
A I SRR A JoT T G i JF v fi R AT R 4
B 2 RIS B W B0 N ) 2 R RE AR B [
Ah a3 6 S 56 1 ) o B A 0N BROBE B v ] g
IgE/FeeR1 456 % W Rl B5E 98 9E K, 1A B R i Y
IgE/FeeRT AT HA 2 R 41 M 5 2 Sl 2 0 B vy 412
HEATHE /N BB

5 Zig

/B W) e B R ] o HCRSAR RIRRE R JC A
RS FED] TR AP (R 1), HEH
FIT AT P BB e A 2R LR G o0 Ml AU ) o A
PR BIRFAE , AN BB 5E 42 KNI PRAFAE . B8 5 A
PRV B AR R TS B W o, B T iR
FUSAS B R S, 1590 il Bl 2 52 i 2 1 Y
G R AL A | e BT AR T S B A T
FREYEABAE L AR IgE HA S 1Y)
P, IF AN 258 S5 e 3 W 32 MR SN e ik
PR/ B AN AU AT T 50— SE D i e s e B
Wyt SO B4 A A A TR Y T B W] AR AT RE S
XN Tgh 7 AR 18 S W A A 5 AR /D B 2
A LASE R AR S, OSSR R B i i
L R A AT X, X e R e D) R 2
PRI FIHT 20 S A Y 0 % Zh REE 5 B 4t T AR
PRI e/ BRUASE AR S 2K 4 aod B0 o AL
il 2T KPR A A
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&1 BYEHUNEEE
Table 1 Mouse model of food allergy

(ES £S5 ;93 kA 275 3CHik
Mouse strain Sensitization Challenge Allergy Phenotype Reference
PRV BB Adjuvant sensitization

TS IR T B s AEA 5T IgE A
10 mg CPE #120 wg CT, 200 mg CPE 1 20 g WEERVERLZN AT 0 AT 0 A A JS0AE R il 3 20 e R e
C3H/He) HE CT,#H Diarrhea, decreased body temperature. Peanut-specific IgE (9]
¢ 10 mg CPE + 20 pg CT, 200 mg CPE + 20 wg production.
ig. CT, i.g. Increased eosinophils, mast cell degranulation, plasma
histamine release.
PO WP 2 fE R
100 pg CPE Fil 1 mg % N2 it L 2 M | PR A 2 M T 5 5
paLpe  EICHBEERL 200 g CPEBESESE I IR AR, .
100 pwg CPE + 1 mg 200 ng CPE, i.p. Scratching, shortness of breath, diarrhea.
Alum, i.p. Elevated mast cells, lymphocytes, and eosinophils.
Increased serum IgE levels
MR T e, WA I, AN 1 Bl
20 pg Prup 3 Fl 20 ng Fi Sk TgE TL-4 B TFN-y 72 A 380
N 100 p 3 g e
LPS , i 4) o, HE TIPS B e 110w o)
BALB/c A S . '
20pg Prup 3 + 20 ng 100 Prup 3. i Temperature drop, inactivity, increased respiratory rates.
LPS, i.p. Hg Frup 3, 1-p- Increased specific Igk, 1L-4 and IFN-y.
Decreased IL-10 in splenocytes.
BE RS 5 Th2 A B 5
Treg K J8/b | WG TR KL B n ;
2= 74 gD\ i . ~ TR .
100 g OVA F1 10 mg lgﬁﬂ/ LA Wit IEN-y 728
o o 1 - M3 IgE FIZH T
SEB, # 1 8 J& 5 mg OVA,#H o . 17
BALB/c . Skin inflammation. Th2 response, Treg count decreased,
100 pg OVA + 10 mg 5 mg OVA, i.g. . o
. eosinophils increased.
SEB, 8 weeks, i.g. L. .
Edema in jejunum tissue.
Increased TFN-y production in splenocytes.
Increased IgE and histamine in plasma.
TR EHL Free-adjuvant
JETE WIS IS S
M3 tIgE  Mmep-1 F+
200 we OVA Fil 100 wl. EATREE TR 25 B A R M8 05 WG IR BE 42 IE R
p . _— AN MO IS S AL
PBS, % jz 8 50 mg OVA, 7 H . . . . [18]
BALB/c . Diarrhea, increased respiratory rate, scratching, arched back. L
200 pg OVA + 100 pnL. 50 mg OVA, i.g.
. s Increased plasma tlgE and Meccp-1. Rectal temperature drop,
PBS, skin sensitization . i . . . .
Intestinal vascular inflammatory infiltration, mild erosion of
intestinal mucosa, mast cell aggregation, membrane rupture,
intestinal villus damage, sorting disorders.
; 1 x 30 CPE SR N
| x 80 mg CPE,fi L X 30 me CPEBIE e o 1o i o (1)
C3H/Hel 1 x 80 CPE, i HER p t-specific Igkl. Mast cell activation in the ski
mg , Lg. 1 % 30 mg CPE, ip. eanut-specific IgE. Mast cell activation in the skin.
FH A TR /N USRS Genetically engineered mouse model
B2 % 0. 01 mg /mL Fl - - . o .
TS 2 B 26 PR A LI s Mmep-1 7K SEFH S
KS-TA 10 pg OVA, K FHESE 50 mg OVA,EH Sl%jdﬁj(}l'%af &fﬂﬁ&t”ﬂ'Mﬁfp.lfﬁJﬁﬂ“; PR
TetO-Tslp  0.01 mg/mL Dox + 10 50 mg OVA, i.g. . _elrgy‘ cjunel mammatony et iriton. - fherease
wg OVA., s.c. mcep-1 expression.
ML TgE FFR S Tk AP T
Th2 B4/ JEAE 5
DR 240 MBS R0, R T 4 L AL 5
4 ; I/ 3R L A8, MLN Hf CD4* T 41 i 144
3 =] N s °
Was ™"~ 5 mg OVAHEH S0 mg OVA,# R Increased serum IgE and specific IgE levels. Th2 small bowel (23]

5 mg OVA, i.g.

50 mg OVA,i.g.

inflammation.

Mast cell degranulation, defective T cell activation.

Platelet and lymphocyte reduction, proliferation of CD4" T cells
in MLN.
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(LES EXe 4 Wk i ERA S5 3CHk
Mouse strain Sensitization Challenge Allergy Phenotype Reference
5 mg OVA (1 20 m PR R R TS 5 B A DK A M B 1 5 IL-4 | TgE 3 1k
® 8 St i ; STAT6 R L3458 . Temperature drop, diarrhea.
CT) ,#H 150 mg OVA,#H e . (23]
14ra¥709 5 OVA + 20 cr 150 OVA i Increased number of intestinal mast cells. Increased expression L2
0 e me =5 me VYA, 18 of IL-4 and IgE.
& Enhanced phosphorylation of STAT6.
TRTE R R 1 T AR £ il R PR AR, W R  Th 2
PB4} IL-4 IL-5 IL-13 325 T ; GATA3Y (CD4™ T 414k
HEHEAN R 1B A IgA AT TS
CNS17~ — — Weight loss. Gastrointestinal pathological changes. Pulmonary [29]
and intestinal inflammatory characteristics. Th2 reaction. 1L-4,
IL-5, IL-13 increased expression. Increased number of GATA3*
and CD4" T cells. Increased specific IgE and IgA levels.
A4/ B RY Humanized mouse model
A M Jg | B0 3 1 NGEVE AR ML (CD33% ), kL 4H il ( CDeob™ ) I 5 A% 4
mie itk (CD14™) S E 3 BA 8 TR M s 20 MM, 1o o P 40
Transfer ~ of  human I e PR 2 0 AT 20 A s AR 1 R A T )
NOG IL-3/GM  thymus, liver and — Significant increase in human total bone marrow cells (3s]
hematopoietic stem cells. (CD33"), granulocytes (CD66b™ ) and monocytes (CD14").
With human eosinophils, basophils, neutrophils and mast cells.
Increased expression of human trypsin.
TE S v A S ] il
550 % ot MR (200 RSN
e s LU L1 E 3 (20
5 T we) BIT(S0 pg) VR S 7% 1 SRR S0 Tl 4 S T 401 B
e . ke X Allergen rectal (20 pg)  4NAEHEFr=4f, [38]
NOD-sciD-y Inject  allergic  domor .. % . . . . . . H
. injection or oral ( 50  Gastrointestinal inflammation. Production of allergen-specific
PBMC and the opposite ) IeE. Specific T cell proliferation and evioki ducti
allergen (20 pg), the ng). gE. Specific T cell proliferation and cytokine production.
allergen increased by 20
wg after 8 days.
100 pg OVA f5 i i 1 B
R (4 )8), OVA
4% w/v) SHER R - . . N
e AR KA T TR 7 SR ek
S I R CLEE S A B R SORAAAEEE N T AR RIS
100 pg OVA . .
. L Increased number of mast cells, Th2 cytokines, and specific [39]
a-DC — Intraperitoneal injection or Lo . . . . :
. Lo proteases in intestinal tissue. Increased dendritic cells in spleen,
epidermal sensitization (4 Tomih nod 1 oth T cell stimulation i |
Vveeks) , OVA (4% w/v) 'ymph nodes and other organs. cell stimulation mcreased.
or birch powder extract
(1% w/v) atomization for
two consecutive days.
% #£ T #(References) linking on the allergenicity of tofu based on a BALB/c mouse
model[ J]. Food Funct, 2020,11( 1) :404-413.
[ 1] Schilke S, Albrecht M. Mouse models for food allergies: Where
[ 5] Arumugam M, Ahrens R, Osterfeld H, et al. Increased
do we stand? [ J]. Cells, 2019,8(6) :546. o . .
susceptibility of 129SvEvBrd mice to IgE-Mast cell mediated
2 It T, Adachi Y, Takahashi Y, et al. The severity of
[2] ltazawa T, Adachi Y, Takahashi Y, et al. The severity o anaphylaxis[ J]. BMC Immunol, 2011, 12(1) ; 14.
reaction after food challenges depends on the indication; A (6] Knippels IM, Penninks AH. Recent advances using rodent
prospective multicenter study [ J]. Pediatr Allergy Immunol, models for predicting human allergenicity [ J ]. Toxicol Appl
2020,31(2) :167-174. Pharmacol, 2005,207(2 Suppl) : 157-160.
(3] RBR, AR, R, S P A/ R OB A9 L [ 7] Gonipeta B, Kim E, Gangur V. Mouse models of food allergy:
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[ Abstract] Tumor necrosis factor (TNF) is essential for the development and control of tuberculosis. The zebrafish-
marine mycobacterium model is one of a growing number of models currently used in tuberculosis research. This model can
help us to explore the relationship between TNF and macrophages, granuloma, or mycobacterium, so as to better
understand the relevant factors affecting TNF production and the role of TNF in the course of tuberculosis.
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b 75 5 Wk 4 ) At B 92 400 L ) 3R T8 AL 2F
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fata, AT AR KRR FAEN TNF 5 A ZE45 % 1R ]
SR, TNF (8 = 25 S BN G500 &k L34
I, I HLASAZ I3 SO TR I s/ B 28 I L 8URL
ZEFWEIRT ST H AT TNF 1551 e F v i 1
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TNF 4 i E =
1.1 HEEE
111 WM AT SecA2 43 IA7 S TNF B 5205
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25 FONTE bR TNF 320K 04 BE 55 fa %)) fa | B
N AT SR BE 0% H5 2 I 4 A R TR HE AT I A 0
Kb E WA UL, TNF B4 FH 2 B T 26 95 A7 ol &
e fy 53 105 201 it 53 44 1) e 40 iy 3 o7 R ol 2 20 JR g
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1 BELIKE ROS A9 4 B, AH 56 40 g il YR58t gl A 5
BEE S5 R AN BN MR T INF 5 B
WEAN ARSI Z R 2 2R B A28 T A SC IR AU 18 I
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