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Experimental Study on Hepatic Shear Wave Velocity in
Mice with Liver Fibrosis Based on Acoustic
Radiation Force Impulse Imaging

CHEN Gaofeng®, GAO Zhiling?, LOU Weiwei3, HUANG Lingying®, JIN Shugen*
(1. Institute of Liver Diseases, 2. Department of Ultrasonography, 3. Department of Liver Diseases,
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Traditional Chinese Medicine, Shanghai 201203, China)
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[Abstract] Objective Acoustic radiation force impulse imaging (ARFI) was used to explore the
characteristics and significance of intrahepatic shear wave velocity of mice with liver fibrosisinduced
by carbon tetrachloride (CCls). Methods  Six weeks old male C57BL/6J mice were used. The
control group mice were given edible oil (0.1 mL/20 g body weight) by gavage once every other day
for 8 weeks. In the 4-weeks group, the above-mentioned edible oil was given by gavage once every
other day for 4 weeks, then the mixture of 1% CCl. and edible oil (250 uL/kg) were given by gavage
once every other day for 4 weeks. In the 8-weeks group, the mixture of 1% CCl4 and edible oil
(250 uL/kg) were given by gavage once every other day for 8 weeks. After 8 weeks of the experiment
and another 2 weeks of normal feeding, ARFI was used to detect the intrahepatic shear wave velocity
respectively. All the mice were sacrificed and the liver tissues were collected for HE and Sirius red
collagen staining, and the pathological changes of liver tissues were observed. Results Compared
with the control group, the intrahepatic shear wave velocity of the 4-week group was increased after
2 weeks of normal feeding, and the histological liver fibrosis was formed, while that of the 8-week
group was higher than that of the control group after 2 weeks of normal feeding and the liver cirrhosis
was formed. However, the intrahepatic shear wave vel ocity of 4-week group and 8-week group was
similar, which was significantly higher than that of after 2 weeks of normal feeding respectively.
Conclusion The intrahepatic shear wave velocity of ARFI can reflect the changes of liver fibrosis
in mice, but the effect of intrahepatic inflammatory injury on intrahepatic shear wave velocity should
be excluded.

[Key words] Liver fibrosis; Ultrasound elastography; Acoustic radiation force impulse imaging;

Shear wave velocity; Mice
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11 KHHARERME
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BD /A 7 5D fiE 41 1 mL, i Sysmex
A AT A BT I 3 Bl ki A8 2 R R A8 RN
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%= 1 PCR 5415
Table1l PCR primer sequence

I EZ S E5 5

FEEIL R

AQP-1 5-CTGGCCTTTGGTTTGAGCAT-3' 5-CCACACACTGGGCGATGAT-3
VEGF 5-GGCCTCTGAAACCATGAACT-3 5-ATGCTGCAGGAAGCTCATCT-3'
B-Actin 5-GAGACCTTCAACACCCAGCC-3 5-GCGGGGCATCGGAACCGCTCA-3

W AQP-1 4/KRIEEH 1, VEGF NI W AEK K T

W, PRAVIR LKy, BT WARPUHE 280 AR,
B RIPA Z4i#%, 4 “C 12 000 r/min .0 30 min,
R AR R R . MR I R R
wmARE (ug/ul), WA EFEMARD (uL),
PR ISR 2 X SDS _EAEZRmME, 100 °C
AR, EREA T SDS-PAGE (80 V 30 min,
120 V 60 min). HIKE WA, DN 2B
ZE, IINTRSETIA K 2 X Transfer Buffer, 0K
BN HFEE (200 mA 90 min). 5 5% BSA
(4 W REAT BT, hoN 1 ¢ 500 F4RE I bt A
VEGF Z iglEbith (4i's SP0810, | INiRiA4:
YA RA W=D FRPiN AQP-1 £ milE ik
(45 PAT88Rb-h, ity JysB LA IR A w5~
i), 4CHEEERA; A MAL:10 000 i
B2 6hRIe 9% 190G (4 BA1054,
DU TR R A =5, SR i
B 1h, H Licor Odyssey £ 4h % R G 13 525
4i%, Honiz M Quantity One R 14F43HT H 144
5 B-actin B 14 K BEAHZ L
19 SHitFaoHm

K SPSS 18.0 4t vt 27 B A dE AT Kl Ak

Feds 10 1E A PEATTT 2[R st R F Kolmogoroe-
Simirnov fil Levene £33, 144 1IE& /A1 FFHA [
JPE BRI DL XEs Kok, 341 LUK F I %%
5T, AN LLECR A LSD-t K55, LA
P <0.05 W ZERALGUFE X,

2 HR
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50RO AR LG, I s S50 20 0 S L AIC AU 21
K3 ks 22 T (B3P <0.01), 1
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10 NP 17 O SN = 5 ) R S = W U 102 o A By
RO LA SR 2 2 T e g, 389 BoR TE W B 2% 5
(P>0.05), WK 1.
22 FhAREBKESDH

E0RAARLE, RN SRS AR
SRS K RS BT (R 6 3L, HihidiE]
7K &3 54 0.720 & 0.007. 0.799 + 0.004 Al
0.792 £ 0.009), ERrHAESG MR X (¥
P <0.01); Uk4bh, MhiZHZU5 K FEALARIE AN

50 K% *x *%
%% X% 100 *%
1.0}
én 40 ! :E”
E g E
~ 30 It )
= - <
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£ H =
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K 1of i (‘ﬂé 25|
X
X
0 0.0
I A G S0 21 S H (G 4040 U A AU 2 S H IR 4 20 K2R AR AU 20 S Hb IR A 4
Xt IRALALE, **P<0.01 (n=6).

1 ZEXRBFNKE. BEEHNKDRIAFIE R SKME S E
Figure 1 Pulmonary arterial pressure, abdominal aortic oxygen saturation and arterial partial pressure of oxygen of

ratsin each group
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RS HRA A Z ML, ¥WEREWEZERT
(P>0.05).
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TR M o AR TS 45 A 28 00 ST b AT 45 20K R 1 il 21
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it T o ) S 094 5, O R T 4 R RN A M A i S
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o, W 2.
24 BEWELHAKTES

ELISA Kl 45 B or, 5 1E %0 RZEAH L,
IR AB ZH A SR S 41K R4 217 SOD i%
I GSH-Px % &3 W . F#{%, MDA #JEH] 5T}
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SOD. MDA F1 GSH-Px 1A% A B4 AN S IR 45 41
ZWe, WERILEWEZER (P>0.05),
W& 2,

X 41 R AR 41 M4 AL
(A AN o - ) DT
R [ S0 Sl onl EA s e
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g e s
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Figure2 Light and electron microscopic results of rat lung tissuesin each group

% 2 BHEKXBRIHAELRERNHKF
Table2 Oxidative stress levelsin lung tissues of ratsin each group

x*9
a5l A% n SOD Z/(U * mLY) GSH-Px p/(mg * L) MDA c/(nmol * mL?)
X A 6 262 + 011 4.29 + 0.03 0.91 + 0.02
ORI 6 2.20 + 0.18" 3.54 + 0.04" 1.05 + 0.03"
SEHE A AL 6 2.25 + 0.33" 3.47 + 0.03" 1.00 + 0.01"
W HXTR4IM L, " P<0.01.
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Figure3 Theexpressionsof vascular endothelial growth factor (VEGF) and aquaporin-1 (AQP-1) at thelevelsof mMRNA (A)

and protein (B)
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Establishment of High Altitude Pulmonary Edema M odel
in SD Rats by Different Hypoxia Stress M ethods

LIN Xue, LEI Youfang, PU Xiaoyan
(Department of Basic Medicine, Medical College of Qinghai University, Xining 810016, China)

Correspondence to: PU Xiaoyan, 878794913@qg.com

[Abstract] Objective To study the effects of different hypoxia stress on the construction of high
adtitude pulmonary edema (HAPE) model. Methods Total of 60 SD rats were randomly divided into
3 groups: the control group (at an dtitude of 400 m), the hypobaric oxygen chamber group (smulating
altitude of 6 000 m, and hypoxia stress for 48 h), and the field hypoxia group (at an altitude of 4 200 m,
28 days of hypoxiastress), 20 animalsin each group. By detecting lung tissue dry-wet ratio, morphological and
pathophysiological characteristics, expressions of key genes including aquaporin-1 (AQP-1)
and vascular endothelial growth factor (VEGF), and oxidative stress level, the effect of different
hypoxia stress on the establishment of HAPE model in SD rats was compared. Results Compared
with the control group, the results of hypaobaric oxygen chamber group and the field hypoxia group
were asfollows. the pulmonary artery pressure of the rats in the two groups increased significantly (P<0.01),
while the oxygen partial pressure and oxygen saturation decreased significantly (both P<0.01); the
lung tissue moisture content in both groups increased significantly (P<0.01). The lung tissue
morphology of the control group was normal under a light microscope and an €l ectron microscope,
whilethe alveolar wall and alveolar septum of the two experimental groups were significantly widened
under alight microscope, with alarge number of red blood cells and inflammatory cells overflowing,
and the obvious edema of alveolar septum was observed under alight microscope. The mRNA and
protein levels of AQP-1 in the lung tissues of the two experimental groups were significantly higher
than those of the control group, while the mRNA and protein levels of VEGF were significantly lower
than those of the control group (all P<0.01). There were low GSH-Px and SOD levels and high MDA
level in the serum of the two experimental groups. Conclusion  Both the hypobaric oxygen chamber
simulating the hypoxia stress at an altitude of 6 000 m for 48 h and the field hypoxia stress at an
atitude of 4 200 m for 28 d effectively can construct the HAPE model of SD rats, and the hypobaric
oxygen chamber for constructing the SD rat model of HAPE was more dominant.

[Key words] Acute pulmonary edema at high atitude; Hypoxia; Hypobaric oxygen chamber;

Field hypoxia; Animal model; SD rats
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5 KB Ly AL S DTG BRNE AR, JX A
ANZRAERER AR FRARIL, AT AE (1)
HERRZ B8, R RN T AC IR R
PP IRAC DD e B i (AR Gepe Y, JXBleE FRPEAE
PR 1) D A B ey s T e AR B 3 )
BRI R, AEAN[R] PR e 7 il RHE S AR R T T
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J& SD (Sprague-Dawley) I Wistar K fil, #%H
W ol ot o 1 K BRSO B HEANVE 28 . AL S %
SCHR[ 6-7] 43 T8 1) il £ K TR REARSE 2L (1 51258 T ¥,
Pt AR R 7, FRAEJsURHE RN T
T2 DR, WL A N K U A A6
IR, DRSS Bl oR BRI A 22 s IR LEIR
AN T T B FRE VP47 7 32 0 B PR A0 2501 40 0 3 7 9%
R TEIRNAL 7= it Dy RE I o) 2% B P A A SR AL 2 2%

1 MR57FE

1.1 AR

YERE Tl AN R pDR S QT TR
PRI BR A AR SCXK (5F) 2016-0011],
PRI 7« B REAEACE IR Wy LU AR 1 F15R 2,
BRFIGIT b, oA E % 1oy 3008 B E K hnifk . A
AVGPRHE e AL 0, 32 B R I AR K A 54
1) 41 B L 384 i
12 KEHYREAFEEING

SPF 2k itk SD M Wistar K L& 120 M, iy
NIl 130~140 g, 5 WS, it iis (b
3 APFARFRA AR SCXK (1) 2016-
0009], #EFpilklidMvEmEsE 7d. &% 2 JUKR,
Tl FE T BEBE A [SY XK (58) 2014-0009], H

x 1 fFEpfe AR EREA RAEE
Table1l Formulaand energy of basicdiet and high-caloriediet

] AR Y FE
WO TEElg BBk FElg Rhiked
Tk 200.00 74839 400.00  1350.00
JE 150.00 600.00 0.00 0.00
i 150.00 1 350.00 0.00 0.00
TH 100.00 346.27  200.00 620.00
fik 8 90.00 360.00 0.00 0.00
Tk 64.13 217.29  230.00 729.10
k1R 64.10 22340  70.00 280.00
FHMRBEN  100.00 0.00 0.00 0.00
i R S 29.88 000 2200 0.00
T 19.55 2796  35.00 50.05
Bk 11.17 000  14.00 0.00
Tk B 10.00 2118  10.00 20.00
it 8.38 7542  15.00 135.00
& 2.79 0.00 4.00 0.00
P 1000.00 420002 1000.00 3184.45

#: 1 kcal = 4.186 kJ.

% 2 HFEBI SR ERRETR RS LR HEE
Table2 Nutrient composition ratio and energy ratio of basic
diet and high-calorie diet

(%)

e PR TR AEFEIRRL
CELZ) N A
H R 21.0 19.70 20.7 27.03
KA G 50.6 44.34 52.4 61.63
KU W5 17.0 35.96 4.15 11.34
HLAF 4 1.50 0 231 0

£ 1.23 0 1.24 0

s 0.82 0 0.83 0

I 151 - 1.49 -

AR kK, Selh 12 h IS8, R
20~26°C, FHANESEN 40%~70%.
1.3 RFIFNLEE

PRI I L L e B T AR 7)), ik
5 850601; eI H T Ib— i 2 A IR A
flt 5 C002150101; I3 A= A 3R 71 B389 b R I S
BT BT IR A IR A T AR P, A9 AR
(glucose, GLU) (4it'5141417010). =it
Hlr Ctriglyceride, TG) ({it'5 141718004).
MR (total cholesterol, TC) (k5
141618006) % SR E AN EEE Chigh density
liptein cholesterol, HDL-C) (fit's
142118004). L% [ER&E H AN EE (low density
liptein cholesterol, LDL-C). ML303 i, - K
H1 X S6001S ) FEIE A i+ Mettler-Toledo 2 7l ;
V P3 k51 4% & i 4 55 E DRE Veterinary 23 i 7=
fihs AUA400 4 F 84437 1CA H 4 Olympus 23
G
14 FTWHERLE

S0 I W0 R OR R A R A
K, AR RN A 2 4 (3 O R
BRIZA), A1 60 ML, A4 )44 5 & AR K 3
TR ZEST . A AR TRALLS T YRk, B
BT EmPcEEE, Jte M. W2 ME, BA
HEH 30 JUKRL, 2516 h, BRI R LI ALFE,
i 50 U] P LG A 5 R LR 07 5 ok
&, R A feFe bR 4 30 JUK R4k S 57
4 JH )5, [F AL
15 JMIEHR

151 —A&FAMEK & HMWLIHCRPTE Y
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M— R, TR, BR. M. WG, &K
B IRK R R ME %
152 WHREAKRK. Leesdadt AR R
JE 1k, WA 1. MR Se o
BeTARRIE )Y, AR )5 & 3 W) s e 2 LT T
KHE, M Lee'sti%l. Lee sfrH® =4k &
(g) Y3 x 10/ K (cm).
153 #&HE=  ®AMAGE 2Kk, B RmE
FiEAMEES 2k, HHEASEE. Fawr
%, BALREMDEYRIHE. EE="
BHIIA R — R R E e E, SALME=fHT
XA TR, HEPRAE (%) =
SR TR I 1 F TR X 100%, Y
) FH 26 = SIG S ) 20 ) A4 it o A 8 L/ e s ik
A& X 100%.
154 ARABE W R EARS IR R BRI B
Sl L 07 RS2 kU B G T, PR, AR A
fRWG S A T 2 Lo BT A 2R 6T i (1445
o RIKLL (%) = CB & IR R 4 22
JUE AR 0 R 1 S AR R X 100%
155 dAALdEsF  HIA KR, A fopE R
M fAgKF, W GLU. TG. TC. HDL-C #I
LDL-C.
1.6 ZROMEFITERZE

Wb IR BR A A W T H HEAT 25 G o T
PR AR R A Tl o Bl DA XEs %ok, KH
SPSS 17.0 5 it B AF AT t KR5S, LRAS A (6 A
MR 22 5. AP K 2 A 2 e B
Gt R s AMABTRE I, Lee' s FRECHIAL M
D P SRR A PR AR DGR REAT 20 #r, LIRS 2
A ST S| B A S5 B4 023 AR e /3. 10%. 20%
1K A AR T R 3G S5 AR RE AR M. BLP <
0.05 A ZERA I ¥ o

2 #R
2.1 —fRIER
7% bl 2L R0 28K B T — R U0 BL

Ky BeB WOKNZB) S R W H s B
AR BB, SRR T2 rx g, B
YLK B IR AT /b T8 O IR, O R
SR . SD AT Wistar K B2 [7) 6 W 42 7% 5

22 SAREEANKXBRIARE. KK Lee'sts
3 GeEAD)

g R ILE 1. sEE A, SD K EUFT Wistar
KEMAER, AR IEFEK,; HP7rss M
FSZIG S5 AR, AR 2 K SR A5 LU A 0 TR
NIRRT N = 8 B LR A R N R = D)
WA, ZERrfagurm i (P<0055P<001),
SD K BUAESEI 45 I, Wistar KRAES 5 . 46
6 JERISZIR 45 AR, B KRR Lee sFrELLL X
FORRZE 239, ZRA g FE X (P<0.05
B P <0.01), ULHINEHEEAYEST NI, SD KK
H Wistar K FAEEAS ) AT R Lee sTRAUHIHE
ANSEECHAR A, DA O FREE AT 21 2 (1)
ML, ZrBkgit¥E L (P >0.05).

SR HAE], A 0 IR Wistar K BRI K A
¥ 0. 2. 3. 5JEM KT SD Kil, Lee's¥R%k
5 0. 5. 6 I /NF SD KR, ZERBESLI
RN (¥P <0.05); DA Wistar K
BRI T R AT I NS SD K R L #RZ,
T EZER (P> 0.05), 7Sz N,
R Wistar K BRI TR . A0 S, &
K. Lee's#R¥lS SD KL, ZERBTLLIT
¥mN (P>0.05).

23 BAERRMARERE. RYAMBENZ

g R ILE 2, sEE A, SD K EUFT Wistar
KM SR AN, YR 2558 %
s 525 FO0 IR LA, AR A K BRI o 8 fr o
ARk, S8 EYR RS a YR H &%
The, ZERASIFE Y (¥P <0.01); H
2% 0] R RIS AR 4 K R F N AR TS Y f 22
5t (P >0.05). 255 i i m #m bkl 52 e 3 )
AT .

S, 23 0 TR ZH Wistar K BRI i)
FIFHRACE 2 FIAES 5 JE /N SD KR, ZRE
it L (B P <0.05); 45 X 4 Wistar
KRMEFERE, QTR QYR HEmM
WA BRERELS SD KRk, EHEZER (P>
0.05). FEAIL Wistar K&, BHEY
FIF . B, DEYRIHEMEA LR
AR I 5 SD KR LLEL, 0 B2
(P> 0.05),
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24 SHRERAMXKXRAEMBERREMME /KL
=RpA

SR LE 3. HAEAX AR, SD KR
H Wistar K FRACHESE 2 JA AR SR 6 J (SEB0 4590
I ASE R A R R 9 R R B R G . 52 R i
Wi G AR R T, ERA g EE
()P <0.01), ULHINEHEA A E7 ).

FEME R 2 FAIRIESE 6 J8 (SZIRghd) i, SD
KR A 0 A BB AR 2 1) B U ) L I o
SRR R NI UR CF R+ 2
JD . g 1AL Wistar KR LGRS, ZRBES
H#ER Y (P>0.05).
25 SAREBIN KR MEF mASK FaIm

SR LE 4. 52 A AL, SD KR
R AENE IR 2 JE I GLU KT, WESE 6 JA i
GLU. TG fILDL-C/K*F-J| &, HDL-C/K¥-[%
%, ZRWAEHIFEEN (P <0.01); Wistar
K AR A2 AEME 7 2 JE i) HDL-C K P RRAE, MRS
6 JA I GLU F1 TG ZK~¥- T} 51, 1 HDL-C7K-F-F#AIK,

#

ERWEgEE N (WP <0.01). 458l
I g A ek 2 R LR A K T v, P AR
A GNT T o

Wistar K 525 6 AL A0 £ 2 5 R 6 ) (5K
¥ 45 B IiE LDL-C /KF 5 SD K [t
B, ERASi¥E Y (P <0.05); Wistar

KEZEHMNMBAM GLU, TG, TC #1HDL-C

K5 SD K ILE, KW EZER (P> 0.05),
Wistar K fUAS A 20 1) £ 100 AE A6 $5 b 70 W fr 2 )
MR 6 It 5 SD K Lbi, %= RILgit2#
MY (P>0.05),
2.6 {KREIEM. Lee' siEHSIKNBEHREN
X

SER LR 3. UM 2 AN 6 )& (SII6
SEIRO I, REOR B A IR o S A4 5T 1S
HUEAT AR YRS T, RGP KR O
Y+ BT AN ZH K R A S B A S
(P <0.0D). 1Mk KRIANIEN iR Lee's
FRBCIAT I SCHE T, BB Wistar K RUZEME £ 2

>
1

O SDA RS FIf a4 " O SDA RS FIf a4 #
16 W Wistar KR 25 EXT L 14+ W Wistar K2 A xR ok
o 1l O SDR A4 o 12t O SDR A4
HEH wl O Wistar KRR UEH O Wistar KRR
% 10
}E 10 F LS
gm L v HH 81 #H#
= 8 gm *ok
=
Eg 6 A2 o1
R Al B o4l
2 2r
0 0
2J 6 & 208 6JE
. . T O SDAKERES (%] 4 #
01 SD L2 [ a4 . W Wistar K2 A xR ok
30 | W Wistar kB2 (A XHR4L * o1 O SDA ML
o, 0 SD B4 st O Wistar K RABRILL
13 § O Wistar KRR S o HE
= 20 2_ M [
% 15 F o B E T
= =
K 10 F zr
=
0 0
o o 2 6
SD KRMERA]L (it DRI TR) 128 LI R4 (4ERFIRDRIRFR) LL#L, "P<0.05, ""P<0.01; Wistar X 1%
BA] s {5t R 41 %, “P<0.05, #P<0.01. n=30.

3 SD Kf. Wistar KERBYAERARE R AG / R LL
Figure 3 Body fat weight and fat/body weight ratioin SD rats and Wistar rats
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Figure4 The biochemical indicatorsin SD ratsand Wistar rats

JART6 JEI R BAHDE, SD KRAEME (T 6 B &
W@ AHSE, TR 2 I ARM G, HoAK IR W
R SRS R KT Lee' sTrEL
A Z % (P <0.058 P <0.01).
2.7 {KEREIEM. Lee'siEE SRS X4
GER R 4. KR AT 2 JH I K R A4 T &
1805 5 50 45 AR O R A4 P IR B TR AR
W AT R AT A G T, A RR I
WA KB O AL + SRR 2D 3 2 A3 A
SR BB I A G . TR MR 2 R KR
(1) Lee's $8 £ 15 S50 45 A I K 51 44 o3 JIig I Jo

BLOEERI . A REIATAHCES T, R
I SD K AT Wistar KU1 Lee's $8 %15 14 i
ORI R B A SE, Wistar KM
Lee' s TRE 514 1 g s i & B W B AHOE, SD K
B Lee's FRE0S 7 A NG s AN AH G .
H, B& 7T Wistar K1) Lee's 45505 i i i &
A2 240 (0.738) KT 5 0~2 il 4A i & 1
I % 250 (0.693) b, SCI &5 A A i
W7 e PR R . AR 0~2 F A
JOUER YN A OC R B R T 5 Lee' s¥a 2 AH 56
A¥ (P <0.058 P <0.01),
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F 3 KRKREEM. Lee' sIEE SRR RIEN 17
Table 3 Analysis of the correlation of weight gain, Lee' sindex with obesity in rats

MR 2 JAJ I A P T A o S0 45 A A Py T M7 o
v YLt i iR N 5 Lee's#it F A g FjLee' s#i%k
(AR K R AL MRIAH R R MRIAH R R (AR K R AL
sD 2 2043360 191) 0.572" 0.188 0.700™ 0.483"
21 (30 1) 0.693" 0.283 0.802" 0.732"
Wistar 2 4143360 ) 0.532" 0.276' 0.753" 0.682"
B 41(30 1)) 0.630" 0.597" 0.813" 0.639"

: "P<0.05, ""P<0.01.

F 4 KBRIKREEM. Lee' sIEH S EURATHEXIES 1T
Table4 Analysisof the correlation of weight gain, Lee'sindex with obesity sensitivity in rats
2 A g R A 2 i Lee'sHi3
LS EE RN IR RIS IR A AN IO AR T LSRR S A RN
FOECR S + 52 ) IR RFCRIENG BUECE R + SRR AT AR N

afl g

AR R R R FREL AR FRHL MR R EL AR FRHL R FREL
SO 241460 i) 0.446" 0.743" 0.761" 0.157 0.286' 0.298'
FRIE 241 (30 441) 0.606" 0.790" 0.756™ 0.175 0.395' 0.371°
Wistar 2 #14=%(60 #i) 0.521" 0.764" 0.778" 0.491" 0.564" 0.589"
I 2 (30 1) 0.693" 0.829 0.812" 0.738" 0.741" 0.750"

v#: "P<0.05, ""P<0.01.

28 ARIMGIREEXRIAREIE NS BRFAIHE
K

gEIR LR 5, KGRI ZH KRR 1 2 ) 4k
JoT R G IR 42 RN HEB S 23 Sl ol B HE A
1/3. 10%. 20% (1K B, SR K6 4 K LT 2
ST A S0 B A R R FR AR (R SIZI0 45 SRR (1)
AR R KBRS R AR U

ITAHRYE I HT, &5 3 Wos AN R 5 B [ ¥ SD oK
BURTWistar A B 2 8] I A4 5T 5 39 00 -5 B PR TR AH O 3R
BORNHERR Y . BIER 10% > 51 20% > 5l
1/3, BlI5IE: 10% 88 20% LE5IER 1/3 (1A 5% 1t 5
UF, HA G 10% HAH & R om0 ik
HE Jie S )y 40 e 3 W 2 D ) ok A o e
JHEFE )5 10% 1K BRI ik .

%5 TREGIMSEE KR IKREIEISAEHHEKES
Table5 Analysisof the correlation between weight gain and obesity after eliminating different weight gain rats

2 AT A N

P LY/ R s L5 MW i (R + 2R 155080 45 R i BG4 RN AT
ARG R AL JFC AR SR R AL IR R
Sh) A 530 Bk 1/3(20 H41) 0.425 0.791" 0.794"
I 21 S Bk 10%(27 #1) 0.646™ 0.854"" 0.846"
I 21 53 Bk 20%(24 141 0.526™ 0.818" 0.809"
Wistar A 530 Kk 1/3(20 H41) 0.641" 0.720" 0.698"
P 5 Bk 10%(27 151 0.706™ 0.822" 0.801"
I 21 S Bk 20%(24 1) 0.685™ 0.807"" 0.785"

v#: "P<0.05, ""P<0.01.

4 i

fet I TG 15 3 PO A PR K U PR A A PRI 9

I AR Rz, AR G () P 5 R 5 W BSOS e
RORMEE N . AR, SCRRRIE (174 8 K RUAE
JREASEIRY B A TR RS T e PR 2 AR
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R AT, 3 VPN 93 L BE 1 O A8 £
TR ) ey PR B AR DR C T R AR ERE TR
NI 15.0% BERE. 15.0% %4, RIS
WERRELES . AR SR, B TR &b, A58 T k)
MKy M MW MeFdE. M.
B LOWEL OB L BRI IR B 4 R DR B K AR
AE”s T 7 TR o AR, DRl TR 2
W LAY, ERREREPRKEALEE, R’
W, WEMRAE. FIt, AR S
PC T R AE R R RERE 1 LU AN AR, S IS R
DAZERFER TR R LU, 388 0 22 250008 1 4
BRI T T2, ARG G . AN S
F o R AR b KR, R R 1 i
OURTBUIE R . 453K W], SD Al Wistar 1 i
PR BRI £ 6 Sl g AR B A Lk} i, A4 ot o Y
T, Ao B ARG B, A4 o T D o R TR T A
L3 0, B o 5 T v, 00 B R PR A AR ] % i
Dio AESEg i, iy Bl i Le s o TR
YR, T EE AR AR AR DI AR AT 1 i v
PrE HBRA M R 2 SIS, SO
TR L AR P9 AL IR 7, SO A4 R 1
TERAERE . PRI, AT Sk 2 B RS 200 k) 3 45 A
JHE A5 A8 1 ST

AR I NERES AR, — R TR —
PR R mn Ie R BB Sl . AR, B
‘i FA 1Y) SD F Wistar K BB ) A A AA R 22 5%,
RIHGE . ABFITLLE T RM R RAEAR R, A
K. Lee'sfr%l. fhir®. GYMHE. 4hH
R W7 R MR ARG . B FE AR SR 22 5, &Y
TR DU SR A 2= I e g R L, Ut
HH AL g ST R A AL () sk R v, & SD B Wistar
PN R (S P T E A S DO N 2N
K. Lee's#R%. A ZH LDL-C /K ¥-1E 4
SO S ILZE S, TR e R R R ES O JA
GRETFUR) B SD K AT Wistar KB 1) 2B 2 45
PRAFEZ S 0, PEUERK A4t e b H
WZE .

HAT, AR ) NSl A5 28 1l T )
g —haifl, K2 DUHIE 2 (O AP 34 i &
L. ARBTEIG I . TR/ AARLEAT Lee' s TR ESE
T bR ) o A AT T 19 Bl A4 P I T T

ST E B U SRR, PRI AT LR T
TR Lee' s FRELS 4 P9 IR 7 Jo & ¥ AH 56
PEo AR, WM RKRAERE 2 F )
JHEARUR IR 3 1D R £ 6 F (SEER 45 A I
A BB 1 05 A4 P IR D B AR OGP i 1 Lee' sTR
H5 R 4 I 07 R (A G, PRI b P i 484
PEATAERELL Lee’ sTRECEAL .

It A L P A TR A AN W S, BRI 2 17
AF AL 1) 7 A 3 A A 2R e 2 g A B T
NNy N T NTTE [ 2 e
HAEMREM. Levin Z06p AL T LA AL H
Y HE ik by R BRARIE BE KPR BRUEAT T X e A
W LG T 7ENERE USRI E T R 2 ) KR
PRI, Lee’ sTREM S IR 450 (A
6 i) BRI AT R R D0 AN A4 P IR I R
FHOGAE, &5 B R DU R ) KRR R 2 8] A4
BRI B T Lee' sTaEUMAH & 2%k, ik
FH VR 2 o B O B A J o 348 o A1 Ay 0 3 HES PR Ak
KRR A0, AWFTUE LR T HIFRAH U
Pl A J3E 52 388 0 11 DK B 40 T o 19 i 5 512 56 45 R
(6 ) BRRAA R, A, &
97 R (P A DG, 4 R 3R Tt o A 1R 20K B
TEME AT 2 JE I 5 B 10% 8% 20% LE S ER 1/3 [rIAH 5%
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Hom ok, DUEE G S50 S IR 9k .
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BT RS gL AR, H SD K BRAT Wistar
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J 43 ST A PR B AR AT AT TR AH
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[Abstract] Objective To observe the effect of high-calorie diet on the establishment of obesity
model in rats, and the differences in modeling between two different stocks of rats, and to compare
the differences of obesity evaluation methods and obesity-sensitive animals screening methods,
providing a reference for the preparation of animal models to study the function of weight loss
products. Methods Total of 120 SD (Sprague Dawley) and 120 Wistar male rats were randomly
divided into 2 groups (blank control group and model group) by body weight, with 60 rats in each
group. Theratsin blank control group were given basic diet, and the rats in model group were given
improved high-calorie diet. The body weight and body Iength of the rats were recorded once a week,
and the feeds were weighed twice aweek to calculate the Lee's index, food intake and food utilization
for 6 weeks. After 2 weeks and 6 weeks of feeding, 30 rats in each group were respectively selected
to measure the biochemical indicators, and the fat around the kidney and the testis was dissected and
weighed to calculate the fat/body weight ratio. The correlations of weight gain and Le€’s index with
obesity and obesity sensitivity were analyzed. The correlation between obesity and weight gain after
eliminating the last 1/3, 10%, and 20% rats with weight gain after 2 weeks of feeding were
compared. Results Compared with blank control group, the body weight, Le€'s index, weight gain,
food utilization rate, body fat weight and fat/body weight ratio, as well as the serum levels of glucose
and triglyceride in the two stocks of ratsin model group were increased, while the food intake and the
serum level of high density liptein cholesterol (HDL-C) were decreased (all P<0.05). There was no
significant difference in each index of model group between SD rats and Wistar rats (P>0.05), but the
differences in body length, Lee's index and food utilization rate of the two stocks of rats in blank
control group were occasionally appeared during the experiment (all P<0.05). There was significant
difference in serum level of HDL-C between SD rats and Wistar rats in the blank group at 2 and
6 weeks of feeding (P<0.05). The corrdlations of body weight gain with obesity and obesity sensitivity of
the two stocks of rats were greater than those of Lee's index with obesity and obesity sensitivity (both
P<0.05). When eliminating the last 10% or 20% rats with weight gain, the correlation between weight
gain and obesity was better as compared with diminating last 1/3 rats, the correlation coefficient wasthe
highest when eliminating the last 10%. Conclusions The obesity model of rats induced by the
improved high-calorie diet can be successfully established in SD rats and Wistar rats, and thereis no
significant difference between the two stocks. As an index of obesity evaluation and obesity sensitive
rat selection, weight gain is better than Lee's index. Eliminating the last 10% rats with weight gain is
useful for selecting the obesity sensitive animals.

[Key words] High-caorie diet; Obesity model; SD rats; Wistar rats
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Effect of Diosmetin on Acute Lung Injury Induced by Meconium
and Its M echanism in Neonatal Rats

HAO Lixiat, LU Rong?, MA Xiaxiat, FAN Shujuan®
(1. Department of Neonatology, Affiliated Hospital of Yan'an University, Yan'an 716000, Ching;
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of Xi'an Jiaotong University, Xi'an 710061, China)
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[Abstract] Objective To investigate the therapeutic effect of diosmetin on fetal faecal-induced
acute lung injury in neonatal rats. Methods Fourty-eight neonatal male SD rats were enrolled. The
rats were injected with 1.5 mL/kg fetal faecal by endotracheal intubation to replicate meconium lung
injury model and randomly divided into 4 groups: control group, model group, methylprednil group
and diosmetin group for subsequent experiments. Automatic blood gas analyzer was used to detect
the arterial oxygenation index. Hematoxylin-eosin (HE) dye was used to detect the degree of lung
tissue pathological injury and to evaluate the pathological score of lung injury. The lung tissue was
removed and weighed 24 h after the establishment of lung injury model. The levels of inflammatory
cytokines including tumor necrosis factor-alpha (TNF-a.), interleukin-1 beta (IL-1B) and interleukin-
6 (IL-6) were detected by enzyme-linked immunosorbent assay. The expressions of NOD-like receptor
with pyrin domain 3 (NLRP3) inflammasome, cleaved caspase-1 (c-caspase-1) and IL-18
proteins were detected by Western blotting. Results Compared with the model group, the
mean arterial oxygenation index of methylprednil group and diosmetin group decreased significantly
(both P<0.05), and the pathological damage degree and lung injury pathological score were
significantly reduced (both P<0.05), the levels of inflammatory factors TNF-a., IL-6 and IL-1] as
well asthe expressions of NLRP3, c-caspase-1 and |L-1J proteins were significantly lower (all P<0.01).
Conclusion Diosmetin can down-regulate the levels of NLRP3, c-caspase-1 and IL-1p, aswell as
reduce the arterial oxygenation index and the levels of inflammatory cytokines, thereby can be used to
treat neonatal rats with meconium-induced acute lung injury.

[Key wor ds] Diosmetin; Meconium aspiration pneumonia; | nflammatory cytokines;

NOD-like receptor protein 3; SD rats
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NS R IREIFSE KT KA R4
51N T3 & B iR EE 8 B HY S 00

R, WAL, A R YA
(LRI FTERZRAREREAHY S, K| 518100;
2. K%YW H ARERE XTI, K| 518000)

HEZE] B HiIZ R IRFESE X XK R @A & & %8 extracelular regulated
proteinkinase, ERK ) i@s&#9%wh. ik 30 R SPF &AM SD K R A af B840, AR 40
Fall Bokin, H4 10 R, AR 5| Bl K RUATIRRH- A X7 KM, 8RB
NE&HEALTNE% (0.1gky) EH4#FLH28d; HAM., EFMALTHRARL
2K, HRANE SLK R G RARBREEIL, KA HE $ EEIRE0 KR K da iz iE
ML, FFRA S5 KA F PCRAZELISA &40 X R R 48 48 B dn 7 P it 3R 58 B F o1 ( tumor
necrosisfactor o, TNF-o0). 2% %4 & 1 (angiopoietin 1, Ang-1). & @@fe/~% 1B (interleukin
1B, IL-1B) Aedni A& A KB -F (vascular endothelial growth factor, VEGF) K-F, VA K
G P kA M K R LR P ERK @A X B REAKE. ER #HEEH 28
s, BALKREAARREFRTHEL (P <0.05), NEREKRE AR AR
B IR S LA R F K (P < 005) R BHAER 4042 B ol K R i A= 4840 K M4 H F TNF-on.
Ang-1. IL-1 A mRNA A K-FH st B K AR & (P <0.05); ) ERE XA R
2048 % VEGF /K-FAR AR AR AR, (P < 005); #2A!4070)1] B 2240 K RARBRL ERK1/2 (p-ERK1/2)
FORANKFHH G (P <0.05), 12)]F 5 KR p-ERKL/2 & & KA K-F o AKF AR

8 (P <0.05). 4&it

N B AT 438 i3 A 2374 ERK i@ %%, AT IRBEFE LT AKX N

H A L TNF-o I1L-1B K, 57 5 0 AP IRE K.
[8A) N Bk, BRERFFAEXRF L, @OIMET AT #ME%, AHAT; KK

[FE2ZES] Q95-33 [XHAIREE] A [XEHS] 1674-5817(2020)05-0391-06

KXW 28 (rheumatoid arthritis, RA)D
M A S RENE KRR, FEIRHECER N K
MR A R AN R B B DY REZ A, IR
FEREIA KT MR R ERATEIAME . H
HI IGPR EVR97 RA ) 32207 ) 9 i 3 o1
PRAE G B F R MR, X
JELAE IG5 . 14 B TR T SE I . RA R HL
il AR e A, (H ST PR S — L R P

[Y#= B #A] 2020-01-02
(EE B N] 4is(1972—), B, W EARBEIG, WF57m: &
BT, Bk, E-mal: uzhuang26264@sina.com

TWAMEAE LB AL-1B). MRIRILH T o
(TNF-00) %575 RA R FE P RIFEEZAEH . 4
Ja A1 1 8 P10 Cextracellular regulated protein
kinase, ERK) fF &2 54 Ml 5 5 1) B 220
P2 —, HAMEIEA MY 5 Iy 4 DL & 2 5 BLAE
RN IhEE. BFIRHESE, ERK Mg Y
T RA MIRAEFREEFRE, RA T R MR
o BLCE  ERK Tl B AF R BB IR, Ik ERK
WA RA RIE B WS R m S E M. )1550%
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—ME Y, mARREIE S AP, Wb
VU 2 h3k, 1T AR RA T3 6T %I



302 SN L L P2 Laboratory Animal and Comparative Medicine

Oct. 2020, 40(5)

PRAEAR o [RJ IS )15 3 A 01l A P B2 24 1
SELATH AL A A A M, (H TR )T RA
573 11 ERK T8 B R AT ity Bk — 2D W IR
2o AT IE I T I 3 R O AR B A
M, ) S 51T JE AR B B 272 AR AL AT
PR JENE R T 2KF (R, R R0 1 251683
7 RA R R L O ERK I B (1520

1 PRSI

11 Y. RFIRLEE

30} SPF 2l SD K fil, (10.23 + 2.15)
S, AR 300~350 g, I EIRIIEEZS A4 5
B BR A W] [SCXK () 2018-0193]. st 77
TR RIER B AF R AT [SYXK (B 2019-
0205], P LRAC R/ LT ERMEH -
2018017, TNF-o. A ER#E 1 (Ang-1),
IL-1B i i A K B (VEGF) Hidg ik 7
¥ A Bl AV RIRCE R AT BRI
W BN R DA R A\ GRS 50 mg,
[ 25UET-HA44024272 ) [l Ik G 72 Wi Bt il o
(ELISA) A& AL R HKERFHFRA
Ty SR AR RNA SRR &l A 55
S 3 NI/

96/ PCR X (15 ABI 7500, E[H 3§
B RawD); mld R s ol OS5 Mikro220R,
i E Hettich 27 ); HLIKAUATHLIKEE (A5 4y
B DYCZ. DYCP, FEILHS—IXE) );
I (RS UV-2000, 32 HESRHE A
Ty BEFRX (5 EL30, EE Bio-Tek 2
Til); ELISA 018 ff (ReaderFit, H[EBiM 3L
KagAnwl); 96 fLghrti (3 Costar A7),
12 Ak

¥ 30 JURBRBENL > hon) FRZH . #EARLZH 0 1|
TR, RS 10 ML, SR SCERIRE 1 1R s 5
RO RGBT VA K 20 mg X 1T AU s A
YR 10 mL ¥k 0.1 mol/L (1 Z g, 43
B FTRIRIE N 2 gL (193 T RAG S, SR K254 R
I R SE RS Z IR G A e 28 B 7L
Mo R G, ) S EHEE S T N5
(0.1 g/kg) CFHABERR ) 2505 i Ao e Ak

KR, T B IR R, ESERNY
28d; BRI, IEHE AL T AH R AR BEER K .
3 5 & 34K U A ARSI, SREUHE 3¢
(035 W 48 4 0K B 28 1 4 v A L, R H
ELISA 05 £ 4HR Rl B2 28 A i H TNF-os
Ang-1. IL-1B. VEGF /K*¥:, 54K E R
B RSN 4520 K il ERK /2 B (1 M iR 1 ERK /2
(p-ERK1/2) EHAMETIEKF .

1.3 MEBIEREITMERAE

131 ZLAR R KT IPIRE M AR IR T
Jis A S AR UL AR R R A B
VEARC, A A8 HE 7K 70 & 5 i 5 5 41K
BUA A2 ARTUR AN, BV UR BRI e 34k, HYL
F I E .
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FAARRR > £ 5% (MRS FRES MR IR T H 2L 2 )4,
Rt E AL 564 BRIy Wi s, &
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AT AR PR A HE B4 (.,

1.3.3 B4 KRR BEA LA i o KR F K
MW T 28 dEHENFEAL FE K L RTR AR K
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FH Wi BR ACEEAT B S A 0
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FEAS AR B OCTTI IEHZY,  FS RNA $2EUA
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HEkk o K IR R & RNA JEAT e
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30s, Bk 60 C 40s, ZEf}172 C 30 s; 4L
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B R EKF BYER 2 /D BRI L SO I N2
D, ML B AR SR K I E — B
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E AT E RIE . 14 10%SDS 2R A 4 Bt i et
J HLVON B FLRE R EAT 2y 55, IS B R BIR
i "L (PVDF) i L, A 35 PR 0K B
i T = N B 2 he KRR N B PR R 1 —
P, 4 CHERJAlF PBST Pyt 4T vE%,
THURMETER TE 1 h, )R B
5 R VR W FE AT BN 2 AR
14 HITFEHH

K HI SPSS 19.0 G HR A3 AT A [F] 4L 53] 45 T i
PRl ZE e, ZAR A 7 20T, I P LL g
KH SNK-q k3. P<<005 K25 a5 Y.

2 #E

21 KERXTIMBKE

MES 2 JATT UG, B2 K R AL T4 & A
LA QISP CR N ARTE Sy N eI R= 11 375 P I PO RicEZ: ]
(P<0.05) (£1).
22 KERXTHELAREBEFNE

W) R K RO 45 h 58 4 HOGT T e, K

U, KRR R AETRM (B 1A);
UL N S v G T RN B T R N S N = N 167
HIH AT IR Y, AFAE R IR R 12
LG, R IHA OCTT S5 i B iR (1B, I
IR 2R K B OGS o BED) i DUAH LA 4H A W 8
UFe, RATHBIEMWT, &5 M BRARHIE K, £
TR AR R DL, AR AW a2k, &
KT e (B 1C).
2.3 ARMFFBEAL P RMEREFKFE

AR 2R 0 )1 5 6 20 K R Al v7 R0 R ZH 2 58
PER - TNF-oo. Ang-1. IL-1B FIEK LX) i
MR BFE T m (P <0.05), [HE)IEEEA
KSR L37 AR R 2 25 28 1 R T 7K LU AR AR A
PIFEAK (P << 0.05). #&-2H K BRI v8 H 34 A Al
B VEGF, {HAEAYLE )1 2505 20K R i 41 20
VEGF /KF¥ T (P <0.05), HJII 4
BALTAAA (P <0.05) (£2).
24 KRBEALZRMERF mRNA Rk

SRR LG, RS R )| 1R 4 K R i
A R R PER T mRNA £ik KR BT
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BRI IER, R B IRAELE 28 R A i 41 PRI L BRI (P <0.05) (3D,
F 1 FHEARETHKENE
Table 1 Resultsof jointswelling test in rats (Xts)

Al . EE GG

“ 14 2 4 34 41
nof R4l 10 1.08 +0.24 1.06 + 0.24 1.09 + 0.31 111+ 028
Y] 10 1.05 + 0.19 1.62 + 0.30° 1.97 + 0.42' 2.05 + 0.43'
N H 4] 10 110 + 0.23 131+ 0.27% 159 + 0.38# 1.55 + 0.46#

W HXRALLLE, "P<0.05; SFM4l L, *P<0.05,

' x KA

A x4l B B, C b )IlF5 R4l

1 KRXWHELBREEYE (HERE)
Figure 1 Pathological observation on joint tissuesin rats (HE staining)
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25 XRiBHEALE ERKY2. p-ERK12 EARIL
B MR LU Ag, AR AR 2 RN 1|55 e 20 Bl e
N p-ERK 1/2 FE AFRIE KT (P < 0.05),

{E N B 2] R IR KPR TR (P < 0.05);
FEAY L N )15 R 20 K f ERK 1/2 25 A 5 7K~ 5 o0t
MAAMILZE T LG AR Y (P> 0.05) (k4),

% 2 KERBIELALLINIEPLEREFKE

Table2 Thelevelsof inflammatory factor levelsin synovial tissue and serum of rats x*+9
iR HEgE R
2853 n TNF-o. Ang-1 IL-1B TNF-o. Ang-1 IL-1B VEGF
pl(ng *L7) pl(mg «L™) pl(ng * L) pl(ng * L) pl(mg+L*)  pl(ng-L") pl(ng *L™)
XU 10 8.85 + 0.10 8.05+ 1.15 4571+ 8.20 54.47 + 5.69 8.68+ 152 38.25+741 75.62 + 8.45
fmg 10 656.35 4 12.74° 23.20 + 2.01' 756.35 + 20.41° 263.65 + 15.25" 58.25 + 6.87" 123.24 + 12.36" 146.57 + 10.14

JI| 5wk 10 235.41 £+ 10.32°%15.74 + 2.06™* 352.28 + 15.26'* 68.34 + 6.85"% 23.54 + 5.14"* 42.36 + 8.55% 104.46 * 8.56™

e GxHALbE, "P<0.05; BRI LLE:, “P<0.05.

&3 KRBRAAZLKMERT mRNA Ri&

Table3 The mRNA expressions of inflammatory factorsin synovial tissues of rats (Xx*9)
21531 n TNF-o Ang-1 IL-1B VEGF
Xt FR AL 10 0.89 + 0.11 0.88 + 0.17 0.78 +0.12 1.20 + 0.12
RINE) 10 3.98 + 0.69' 3.98 + 041 489 + 054 7.65 + 0.46
JIE R 10 2.12 + 054 1.56 + 0.25'% 1.56 + 0.23* 2.31 +0.32#

VE: LXTIR4ILE, *P<0.05, LA L, *P<0.05.

R4 KRBBALERKLY2. p-ERK12EBRIZKTE
Table4 Theexpressonsof ERK1/2 and p-ERK 1/2 proteins

in synovial tissues of rats x*s9
41 n ERK1/2 p-ERK1/2
pagiceiil 10 1080.41 + 100.25 720.84 + 85.42
4] 10 1102.62 + 125,69 1052.98 + 100.56"
JIEEZ] 10 118517 + 130.41 896.23 + 60.82°*

e HXTRALE, "P<0.05, LA LE,
#P<0.05,

3 g

FR D175 5 AR O YT 8K USRI — i vk e s
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B BAR S R A ERK R 5405 5
B FRIRME RN CIE i@, S5 RAM
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FIBERIA SRR B VIR, 16 RA SN R AERUR JE
ARG B AR 0, TNF-o. IL-1B 2 &1
Thl 4 fa oy Wil — Lo EmZ R YL 1, HA IL-1B )&
T RIEMEE T, IL-1B 7K P2 ok B 40 i
T P G R I i DA K B9 BUR A B IR R E2,
iR el rae th ey vazitl: TR SN i TP - S e S U 1
FBE, TR P= A2 SCTT i B e P S N, SO 2 R

KA FEARY . TNF-o AT LA 5 R 2 RV
ERECHE AT e gt Az, DA S EURE =40,
7 RA AN Thl M Th2 gkt T dpk A, H
rh Tha 40 i S 573 WA TR 28 40 i DRI 1- o 4 4eon) 1t
Feo AWK RA BEAUR RIMLEH TNF-o.
IL-1P %5 Thi i 58 B 7 AH LE E % 20 R ST 2 T ]
(P <0.05). AWt7IENY, VEGF. HJ5i<:/E
B IS — L85 1 B A A G 40 M PR T 7E RA B
HMLE R AU RO B s RIE, B
5 RA B ™ HFR 5 A7 A 2 3 1EAH GRS,
DA WIS i R A R T3 2 5 T RAYE
o RN, RRER A A 2R . RN DL
12 ol ik 7% .

JIES RS2 N 241 )11 25 rh S ECHE SR 1) — ity
PRy, L2 IR B A op A i gs AR s 40 40
JH 3 Ao 385 G R0 ) 58 1 s 4 B8 A B 8 o0 iE
52, BRI ARBI AN BRI 7T IIE 52 )1 25168 1] A
i RA B HIGARAERDY . ARFTT g R iR, &
BJE 3 2 JTT UG, AR K A 2 AR BA K 46 1
K7 TNF-0.. Ang-1. IL-1B 7K~V 3 KTk
TR AN Z5E 4 (P << 0.05); HIJw B4 b
R, BEAYZH K B OGS s ) BR A7 AE MR WS
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Ro BOARTMIREG R, BF NN EZEIRIT
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WK, BRIKERK AHCHE ARIAKY:, AR
R RO IRAEAR, AR OGS 2o B 00

AWK 4 i RA KRR, ©
B RFESCHRIOE IO AE, O T0 A ORI A 2 11375
T B 29 M S N AT VAT, g ] DA B g A
By o TRl 2% R BRI IT 22 H R %55 15
W) 98 1 R T ERK 8 % AH G B 1 ZRAL TR 52 1
WA R N W 2 5 A AR 20 N A 0 R ) L
B, RWEHMEZX A, Jaanrill—Loeik,

gE BRTIR, NS T Aei A e ) ERK
P, R U 3 2R G TT AOK B v A A 2L
HTNF-o, IL-1B S RYED 17K, QAR &5
JH RE IR o

ERpa

[1] Strangfeld A, Richter A, Siegmund B, et a. Risk for lower
intestinal perforationsin patients with rheumatoid arthri-
tis treated with tocilizumab in comparison to treatment
with other biologic or conventional synthetic DMARDs
[J]. Ann Rheum Dis, 2017, 76(3):504-510.

[2] Javadi F, Ahmadzadeh A, Eghtesadi S, et a. The effect of
Quercetin on inflammatory factors and clinical symptoms
in women with rheumatoid arthritis: a double-blind, ran-
domized controlled trial[J]. JAm Coll Nutr, 2017, 36(1):9-
15.

[3] Borges G, Miguelez C, Neto F, et al. Activation of
extracellular signal-regulated kinases (ERK 1/2) inthelocus
coeruleus contributes to pain-related anxiety in arthritic
male rats[J]. Int I Neuropsychoph, 2017, 20(6):463.

[4] Usoltsev AN, Adonin SA, Abramov PA, et al. Tetra- and
pentanuclear iodobismuthates with the cation based on 2,
3,5,6-tetramethylpyrazine: syntheses and crystal
structures[J]. Russ J Coord Chem, 2018, 44(12):772-778.

[5] HEik, BAEE, 209, 55 ATPE G R ia th k)R
V5 0t DR A R 22 R0 S U5 LT 28 Atk 4
BT HIAH R PEWTSE[). Ah AR R 22 2%k, 2019, 23(3):
153-159.

(6] Jlutt, PR, S L RS 3 (K1Y R SR AT
AR B L. A A R 2 2%k, 2003, 7(4):227-231.

(7] SR, by, 45 4, S5 AT 2RO Fr GT R RARTT
414 Clock. Bmald £ [IIRIFEIAL). o [ p g [ 45 4 2
i, 2019, 39(10):1225-1229.

[8] LiuN,FengX,WangW, etal. Pagonol protectsagainst TNF-
a-induced proliferation and cytokine rel ease of rheumatoid
arthritis fibroblast-like synoviocytes by upregulating
FOXO3 through inhibition of miR-155 expression[J].
Inflammation Res, 2017, 66(7):1-8.

[9] Serchov T, Heumann R, Van Calker D, et a. Signaling
pathways regulating Homerla expression[J]. Biol Chem,
2017, 397(3):207-214.

[10] Yeh CC, Mann MJ, Fan Y, et a. Atrial ERK1/2 activation
in the embryo leads to incomplete Septal closure: a novel
mouse model of atrial Septal defect[J]. JBiomed Sci, 2017,
24(1):89-94.

[11] BEIH5, 23], B, &, pRAhce 28 SUE AL 4L B vk an
FI 28 PRATEE ST T T 4T A A W B A [ ] P S X
Wit Zeii, 2015, 19(8):540-544.

[12] Thanapati S, Ganu M, Giri P, et al. Impaired NK cell
functionality and increased TNF-o. production asbiomarkers
of chronic chikungunya arthritis and rheumatoid arthritis
[J]. Hum Immunol, 2017, 78(4):370-374.



396

SIS A L% Laboratory Animal and Comparative Medicine

Oct. 2020, 40(5)

[13] Ayréaviinen L, Heikkinen A M, KuulidaA, et a. Inflammar
tory biomarkersin saliva and serum of patients with rheu-
matoid arthritis with respect to periodontal status[J]. Ann
Med, 2018, 50(4):1-38.

[14] AL, X TR, dad ok, & 1S54 ] NF-xB P65 fif
RS LIPS 5 3 7 5% 71 28 4R A0 ML) TR 9AE S .
(AR ). o FE S e 20, 2019, 35(2):59-63.

[15] 1<, A0RH, SRAE, S5, )1 ES R T U A 54T 48
N B 1T B RS EF 4 ol kPRI I 9 B AR K 1

22(12):1846-1851.

[16] =5, VG, DI, 4. B i) 7 or A0 S A b e )|
RO A A TT ST T ). AL
ZUT RIS, 2019, 23(5):18-22.

[17] BAZE, TR, JE4RLL. TNF-o0 SRR 55 R i
TE T ST 2 A0 i RUNX B3R IA (158 ) Ak X)W AR B
%4, 2018, 58(20):21-24.

[18] 22, IHEEE, 21 HE, &5, NSRS R OK R R i
JEU 3 RN MRTE AN JOE SN 52 m [ ].

MRNA & miR20b [f13RIA[]). H E 4148 TFEWIST, 2018, [ e LRl e 24 24k, 2017(7):953-956.

Effect of Tetramethylpyrazine on Extracellular Regulated Protein
Kinase Pathway in Collagen-induced Arthritis Rats
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2. Department of Bone and Joint Surgery, Shenzhen 518000, China)
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[Abstract] Objective To investigate the effects of tetramethylpyrazine (TMP) on the extracellular
regulated protein kinase (ERK) pathway in collagen-induced arthritisrats. Methods Thirty male SD
rats were randomly divided into control group, model group and TMP group, with 10 rats in each
group. The ratsin the model group and the TMP group were modeled with collagen-induced arthritis.
After the successful modeling, the TMP group was treated daily with TMP (0.1 g/kg) by intragastric
administration, for continuous 28 d. The model group and the normal group were given the same
volume of physiological saline. The volume changes of the hind paws in the three groups were
measured weekly, and the inflammatory cell infiltration of each group was observed by HE staining.
The levels of tumor necrosis factor oo (TNF-ar), angiopoietin 1 (Ang-1), interleukin 13 (IL-18) and
vascular endothelial growth factor (VEGF) in synovial tissue and serum of rats were detected by real-
time PCR and ELISA, respectively. The expressions of ERK pathway-related proteins in synovial
tissues were detected by Western blotting. Results  From the second week after modeling, the
hind paw volume in the model group was higher than that in the control group (P<0.05), and
the one in the TMP group was lower than that in the model group (P<0.05). The expression levels of
inflammatory factors TNF-o,, Ang-1 and IL-1f in the model group and the TMP group were higher
than those in the control group (P<0.05), but the onesinthe TMP group were lower than those in the
model group (P<0.05). The level of VEGF in the synovid tissue of ratsin the TMP group was lower
than that of the model group (P<0.05). The expression of p-ERK1/2 protein in the model group and the
TMP group was increased (P<0.05), and the expression level of p-ERK1/2 protein in the TMP group
was lower than that of the model group (P<0.05). Conclusion TMP can effectively regulate the
levels of TNF-a and IL-1f in serum and synovial tissue of rats with collagen-induced arthritis and
alleviate the symptoms of joint swelling by inhibiting the ERK pathway.

[Key words] Tetramethylpyrazine; Collagen-induced arthritis; Extracellular regulated protein kinase

pathway; Inflammatory factor; Rats
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HRREEE

Ay OIS KR, B AT A4l
B 1 FEXRMMEHERFNE (HE R )
Figure 1 Histological observation on retina of ratsin Ol Smodel group and the sham group (HE staining)

% 1 SEARSEMUMREE LER
Table1l Retinal thickness of ratsin OIS model group and the sham group
(5B jum, X %)

215 n IPL INL OPL ONL TRT
OlSH4] 9 24.76 + 1.56 1523+ 3.12 6.88 + 1.67 37.88 +9.72 96.28 + 13.89
TARA 9 41.05 + 9.68 2477 + 578 10.66 & 1.90 50.73 + 10.59 139.43 + 28.59
tfi 3.715 3.339 3.341 2.000 3.036
P{H 0.006 0.010 0.010 0.081 0.016

W IPL, WACRE: INL, WEEZE; OPL, #FMIKE; ONL, #MZE; TRT, MR 1.

RhoA [
1%, Coi OISHMAIM M IE T ROCK-2 (113514, D asfB - ARZIMIA I ) ROCK -2
1205 .
B2 REBHEAUFENREEARRMMIE RhoA. ROCK-2 BIFRIE
Figure2 Immunohistochemical assay of RhoA and ROCK-2in retinal tissuesof rats
in the OIS model group and the sham group
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R 2 RIEALWEERRN AR MIES RhoA 1 ROCK2
BERFRE

Table2 Expressionsof RhoA and ROCK-2 proteinsin rat
retina detected by immunohistochemical assay

(x+9)
A5l n RhoA ROCK?2
oISHR4] 9 0.26 & 0.02 0.23 + 0.02
A4l 9 0.23 +0.02 0.21 +0.01
tfi 2.750 2.330
P{H 0.016 0.031
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Rock2

B-Actin

A 71 RhoA H FI/E AL M ISR #35,  B 78 ROCK-2
AP HMM LIS . n=5.
B 3 EAFRENEEMENZHKRILMIRH RhoA
ROCK-2 F&ix
Figure 3 Expressions of RhoA and ROCK-2 proteinsin
retina of rats detected by Western blotting
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Changes of Retinal M or phology and Expressions of RhoA
and ROCK-2 in Ocular Ischemic Syndrome Rats

AN Xin, LI1U Lanjing, BU Jianping
(Department of Ophthalmology, Daxing Teaching Hospital Affiliated
to Capital Medical University, Beijing 102600, China)

Caorrespondence to: BU Jianping, bujianping-2004@sohu.com

[Abstract] Objective To set up anideal rat model for ocular ischemic syndrome (OIS), and to
investigate the differences in the retinal morphology and the expressions of Ras-related monomer
guanosine triphosphate kinase A (RhoA) and Rho-associated coiled coil forming protein kinase-2
(ROCK-2) inrat retina. Methods Twenty BN rats were randomly divided into two groups:. the sham
group and OIS model group (by bilateral carotid artery occlusion, BCCAO). Overall retinal thickness
and retinal cell density were evaluated by histological analysisthree months after modeling, respectively.
The protein expressions of RhoA and ROCK -2 were aso examined by immunohistochemical staining
and Western blotting. Results  Compared with the sham group, the number of retinal ganglion cells
(RGC) was diminished in the model group (P<0.01). The significant decrease of thickness was found
inthetota retina, inner plexiform layer (IPL), inner nuclear layer (INL) and outer plexiform
layer (OPL)(P<0.05); however, no change was evident in the outer nuclear layers (ONL) (P>0.05).
The expressions of RhoA and ROCK-2 in the model group were significantly increased as compared
with the sham group by immunohistochemical staining and Western blotting analysis (the former
P<0.01, the latter P<0.05). Conclusion RhoA and ROCK-2 are significantly expressed in the OIS
model group, which maybe provide new ideas for the treatment of this disease.

[Key words] Ocular ischemic syndrome; Rat models; RhoA; ROCK-2
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(1 AL T HE—ARKERERERFL TS, £l 215300;
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& otk Hueet-1 A "2 5 Ao #rm, StmFifat A X, ik A RERE G R B4
432 Hucct-1 40/, 24 LDHA /T34 RNA 454 Hucct-1 4afit /e, CCK8 kA safiedgsa, A
XA R e, RRAESEZIRAN mieiEss, £ %HEZ T PCRAE G K PEXN
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ATG7). Beclin-1 A& 40X %& & 1424£ 3 11 ( microtubule-associated protein 1 light chain 3
I, LC-311) R&KFFHZ (HP<0.01), P62%EH REKFHEE (P<00L). &t ¥
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A ZEAF I T < 124 H, s e LI A R
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gene 7, ATG7) Higfehifk. %PiA Beclin-1
FTTEBA . RPTN P62 BT R UA . RBTA
WA A 1845 3 11 (microtubule-associated pro-
tein 1 light chain 311, LC-311) ¥ iglfifk.
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Figure 1l Effect of sodium oxalate on Hucct-1 cell activity
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Figure 2 Effects of sodium oxalate and LDHA-siRNA on the lactate content and LDHA expression in Hucct-1 cells
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(P << 0.000 1) & fifu i T2 1 & i 1E & 0] 4
(3D, YiWELHE LDHA [RIETT LA S
JIFUAE S A B R T
2.4 EFEEXT Hucct-1 4HREIT R 65 1 B9S2
A RN e LDHA-SIRNA #4448 h )5,
HIEFXN AR, =24 (P=0.001 3).
LDHA-siRNA 41 (P = 0.000 3) 1 Hucct-1 4 fity

ITBEHWEESE (B4, RWEERET
DU LR i LDHA [ IA 0 40 Bl %
25 BB Hucct-1 M E X EQRIE
REA
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Figure 3 Effectsof sodium oxalate and L DHA-siRNA on apoptosis of Hucct-1 cells wer e detected by flow cytometry
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Figure4 Effects of sodium oxalate and LDHA-siIRNA on migration of Hucct-1 cells wer e detected by wound healing assay
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Figure5 Effectsof sodium oxalate and LDHA-siIRNA on Hucct-1 cell autophagy-related protein expressions were

detectef by Western blotting
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Effects of Sodium Oxalate on Autophagy and
Apoptosis of Cholangiocarcinoma Cells

HE Daweit, HE Aalint, ZHOU Minghui?, YU Yaping?, ZHANG Minghug?
(1. Clinical Experimental Research Center, 2. Department of
Hepatobiliary surgery First People's Hospital of Kunshan,
Kunshan 215300, Jiangsu Province, China)

Correspondence to: ZHANG Minghua, zhmh1977@163.com

[Abstract] Objective To observe the effects of sodium oxalate, an inhibitor of lactate dehydroge-
nase A (LDHA), on autophagy and apoptosis of cholangiocarcinoma cell line Hucct-1, and to
explore the related mechanisms. Methods Hucct-1 cells were treated with different concentrations
of sodium oxalate. And LDHA siRNA was transfected into Hucct-1 cells by LipofectAMINE 2000 and
Opti-MEM medium. Then the cell proliferation was detected by CCK8 assay, the apoptosis was
detected by flow cytometry, and the cell migration was detected by scratch healing test. Meanwhile,
the expressions of autophagy-related mRNAs and proteins were detected respectively by RT-PCR
and Western blotting. And the lactic acid detection kit was used to detect lactate content in cells.
Results Sodium oxalate inhibited the proliferation of Hucct-1 cells in a dose-dependent manner, its
half-inhibitory concentration increased was 50 mmol/L. After Hucct-1 cells were treated with 50
mmol/L sodium oxalate or transfected with LDHA siRNA, the mRNA and protein expression levels of
LDHA were decreased (both P<0.01), and the intracellular lactic acid content was decreased (P<0.01).
In the meantime, the apoptosis rate was increased (P<0.01), and the cell migration distance was
decreased (P<0.01). And the expression levels of autophagy-related gene 7 (ATG7), Beclin-1 and
microtubule-associated protein 1 light chain 3 II (LC-3 1I) were increased (all P<0.01). In addition,
the expression of P62 protein was significantly decreased (P<0.01). Conclusion Sodium oxalate
can promote autophagy and induce apoptosis by inhibiting the expression of LDHA in Hucct-1 cells.
[Key words] Sodium oxalate; Cholangiocarcinoma; Lactate dehydrogenase A ; Autophagy; Apoptosis
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23 &HEKRIMEICAM-1, ET-1. NO 1 eNOS
KFE
HIEF AL, #iRyr AR ICAM-1
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F1ET-1 7KFHIE Tl 51, NO Fl eNOS 7K~ HH 2 F4
f&(P < 0.05); Sl RBiAVH L, hilEY

% 1 ZFHEKXRIATTAIRA SBP. DBP KFLLE
Table1l The systolic blood pressure (SBP) and diastolic blood pressure (DBP) in each group of rats before

and after different treatments

SRR A ICAM-1 A1 ET-1 /K0 BT =,
1 NO H1 eNOS 7K~ H] {2 FF# (K (P << 0.05) (3% 3)-

(x+9

41 7l

n

SBP/ mmHg

DBP/ mmHg

IR (45 2TiT)

697 )5

T (45 2T

697 )5

1E i %

e I AR
{(i%;ilknRleFig
TR
(EEilERIEE NS

20
20
20
20
20

12541 + 12.11
127.32 £ 11.71
12452 + 13,53
126.13 + 12.83
125.64 + 12.32

124.90 + 17.13
169.13 + 15.322
166.72 + 18.53¢
164.51 + 16.40°
167.23 + 19.212

126.22 + 11.33°
163.72 + 12.13*
155.82 + 11.71®
146.42 + 13.33%
130.11 + 12.60°

104.30 = 9.11
10343 £ 8.71
104.82 + 9.52
106.32 + 9.82
105.71 +9.33

107.13 £ 9.21

13542 + 18.10*
134.92 + 16.62°
138.60 + 17.522
135.31 + 15.31*

105.61 + 9.50°
137.42 + 18.722
131.83 + 16.122
12533 + 9.72°
11021 + 9.12°

V5 [ IR T TR 3 0 FRALLE AR, @P << 0.05; L [+ IR 11 i e i M AR 4 241 LB A, PP < 0.05; SBP: Wi 4iift; DBP: %7 5K M.

% 2 FEXRIATAIRAI MBP. HR KFLLE
Table 2 The mean arterial pressure (MBP) and heart rate (HR) in each group of rats before and after
different treatments

(xt9

4l

MBP/mmHg

HRI(X * min?)

AR (4 24TiT)

BT SEIR G

AR (45 2TIT)

BT S G

TE 0 R

o I s A2
IR TT
FARI R
A ERTT

20

111.61 + 9.62

112.23+ 11.22
11434+ 11.24
11351+ 11.23
112,72+ 11.20

152.21 + 9.13

145.62 + 11.53*
14312 + 12.13°
146.52 + 11.90°
143.23 + 10.84*

114.71 + 9.53

14472 + 12.122
13531 + 12.91°
127.72 + 13.22°
119.23 + 11.50°

41532 + 14.82
417.43 + 11.23
414.71 £ 15.10
426.22 + 1841
41154 + 16.14

41652 + 15.24
41261 + 11.71
416.52 + 17.23
421.32 + 1592
421.40 + 12.34

421.32 + 1373
416.82 + 13.72
415.61 + 12.65
424.60 + 11.71
42150 + 16.12

V5 IR ] 5 E X B2 LB A, 9P<0.05; 5 [r] s TR] s g I AT 21 LU 4%, PP<0.05; MBP: ~F¥4h ik ; HR: 0%,

£ 3 BEAKXRBITEMES ICAM-1. ET-1. NO. eNOS7KE Lk
Table 3 The serum contents of intercellular adhesion molecule-1 (ICAM-1), endothdin-1 (ET-1), nitric oxide (NO)

and endothelial nitric oxide synthase (eNOS) in each group of rats before and after different treatments

(xt9

T n ICAM-1/(ng * L) ET-1/(ng * L) NO/(umol « L) eNOS/(U - mL?)
NXpssictil 20 252.42 + 21.32 30.25 + 8.26 3911+ 4.31 146.11 + 11.20

o I AR TR 4] 20 32317 + 24.18* 45.33 + 7.912 7.37 £ 1.16* 104.72 &+ 12.53¢
R =BT 4 20 31151 + 18.24° 40.22 + 6.88° 15.73 + 5912 111.81 &+ 11.72#
R ERIT AL 20 291.29 + 22,52 37.39 + 7.58 23.58 + 7.86° 126.23 + 9.91°

R R IT AL 20 267.21 + 20.61° 33.92 + 7.86° 35.77 £ 7.19° 135.22 + 12.71°

v HIER A BRI LEER, aP<0.05; i R B A L AR, PP<0.05; ICAM-1: 4l j a1 &l /3 T~ -1; ET-1 2% -1; NO: —
AL eNOS: P 7 8 — 4 b S 5 B

fetrer, BT WY, e il R R A S i
B BRI, PRI A P B AR AR DG IR T
KU I IR FEIRARA T R 5 104
W B Dh AR R PR AR L%, Bl ICAM -1,

3 itig

Har, ke EE e 102N, v
RN fn L T B R ik 33.5%,  HUm A S 3.3
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ET-1. NO 1 eNOS #BJ& vFAh i P9 B2 D Be
F4EFR11A . Horp ICAM-1 1848 1 S A it 7
rORPEEZIEM,  [RIRETE 40 M A A R 22 )
(ORGP R R ZAE R, 4h, A BDIR
AT B LA PR R MR 0 B S B PR AL
B eNOS il A B2 40 A, eNOS it
5 ik eNOS & . NO WM cGMP 7K1
. AR A AR, SR N
P00 1055 P9 B2 e, L 10 1551 i JUL4H o 38 4
AER, PR EM, W25 & sk
ey R RN A 4 Ls-te

HHT, 29909097 I b A e 1y A vy QA 1 i
BEo0) s il R B B IRYT T T AAE O LA
W VRIT A AR A . O SOk A,
Tk S 58507 S R sl I RS e, A
ZRURAAN AR, £ P IR BRI 98 BH - 3
KRG SRS AR, MRS RIS 0, H
BRI 2, MR B PRI B, fdrh R
R, AN I CAFE IS bR AR e, BRI R
BREFEMORRAR . BT, AR
WK SR B VR T W R R s I, BAS T R
(197 2% .

AWHTURIN,  Hh 7] B e 7 TR IR S 2K
o ra B o I Ak A T B i il AR RO B
SBP 1 DBP & HA7 — @ M1 EH . 5 i LA
AL, ERIT A PR s R RERIT 4
KT SBP A1 DBP I HH {2 T FeiadA . d ik A6 il
HAH K RV ICAM-1, ET-1. NO £ eNOS [
KA, RINVAYT 58 B TR R AT AR
LI ICAM-1 F1 ET-1 /K~ B 2 A T 5 1l A5 A
4, HaixFIEwW4L, 1 NO FleNOS /K- i
g T L PR R A o 2 SR R I PR i T S 1
WITHARMET — M S%.
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[Abstract] Objective To investigate the effects of modified Wuzhu