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Preliminary study on application of the quantitative ultrasonic diagnostic
technique in the study on a rat model of fatty liver disease

XU Xu, XI Wen-gong, WANG Wei-ting, ZHAO Zhuan-you, TANG Li-da
Tianjin State Key Laboratory of Pharmacokinetics and Pharmacodynamics, Tianjin Institute of Pharmaceutical Research, Tianjin
300193, China

Abstract Objective: To explore the quantitive assessment of fatty liver of rats by measuring ultrasonic gray scale. Methods: A
mixture composed of alcohol, lard and cholesterol was supplied to rats for 12 weeks in order to establish a rat model of
hepatic steatosis. To measure ultrasonic gray scale of liver and hepatic pathological feature liver, and the changes of the
contents of triglyeeride (TG) and cholesterol (TC) in liver tissue were observed. Results: Gray scale from near or far areas
of ultrasonic image in model rats was higher than that of normal rats. And the rats of fatty liver diseases had a significantly
higher level of TG, and TC in liver tissue than those of normal rats. The typical fatty liver pathologic changes were observed
in the model rats. Conclusion: Hepatic ultrasonic gray scale can reflect the grades of hepatic steatosis, which is served as
reliable noninvasive tools for the quantitative diagnosis of fatty liver disease.

Key words ultrasonography; quantization; gray scale; fatty liver

FRAE P28, S 070711, fHERE. R i
AR PR A A =5, #E5 070803. F&iH: KAl
BC) =i, BATERI ORI . TEK Sl o drat,
T R 2R 7= i, 4tk 20071008 AT il -
M, RET RERMERM A R A F 7, s
070201, AHEEE (TC) W& A EwFR
Fe A A7 R = 7= i, b5 070351.200710. —BEH

s JEF ER) Sl S Bk 5 v e AT AR B S ¥ 22 Ak
VRN VRN 2580 SR bR o A, JHIE IR BT B4
g BALSERN D), HIEH 5800 45 s — R EDE
HAT, IwPR RSN CE2 W 3 24 CT A
2 FHRAREAR . R P AR BOR TIN5 A i
B %, DIRIE. PG, 2dF, Ha sl
FHEIMRIE . AW Tl AR

SRR RO 105
1R
L1 258 A

YL CREAE B ): T 4097 2 25 1

Ut EHEA: 2009-12-15
EETH: EEXHAEREIHITHE (20092x09301-008)

M (TG WA A AR R B A BR 2 ]
PE i, S 080281.200803.
1.2 W

SD K, SPF 2, dbat 4l |4 s it sy HoK

EFRIT: & 0 (1976—), B, BERRIFTA, WI5C5m: P2, O R, B RA P . E-mail: xuxutj@sina.com



-264 -

Drug Evaluation Research Vol.33 No.4 August 2010

HIRAFSME, YFATIES SCXK (31) 2007-0001.
1.3 X%

Vivid 3 Pro B2 E kA 1ZW, KE GE
AT . AU640 B4 H A E T4, Olympus

Kk
A e AR %

SD Kl 30 H, #EbE, 200~223 g. BEHL KN
341, IEWXTHAL T 0.5%CMC, ig, HAKMA
R TIERIFLI 15 mL/ kg, ig, LA S A 2KK)
R SR ARRL IR PN D AR . ISR R AR DL R
ELIC Al 60% LBE 10 mL / kg HEEE 1 g / kg
¥ 5 g/ kg, ESig 12 5. G 8 )G, Bk
SIRENLAY g 2 A, AR 10 . BERKHR A48T
0.5%CMC, ig, FHPEZ414 7Y, ig, FlENh
140 mg / kg, 2R S mL / kg RFHZZ 1
W, LR 4 JH . AR 4 Tl T
22 fRbRIE

KR TFRirar GERL 8 B Kifir)a (i
W12 ) J5, LA Vivid 3 Pro B (0% % W8 A2
PCHAT IR PR A o BR300 10 MHz, 1%
I8 8 25 SR P AR A, R R R dn A I
TEHS SRR I, SREGHE 75 B4 . SR ] Photoshop 6.0
B i 248, BUEKEES 0~255, 11X11 [#JE
BEIRAE, TEEFR M 0.8 1.5 em A% HUE X
X 2 &, BULKEEPIME, CUEGK ER s R
JH e EREEE o AbFESN Y, SHEUHIE, PRE Al
% 200 mg, LA 2mL NREi-ZERAW (1 1) HFE
A0, HEEHR I, BoE, BRSO ik
J5E TG, TC. FHHL 1 emX 1 emX0.5 cm JIF A5 M5
NARR AR [ 52, HE 4ett, W40 ig 28
T, FEBER 1 bRUEREAT 2 GRVE oy

x1 FABRETHEREESITORE
Table 1 Semi-quantitative score standard of fatty

degeneration of liver cells
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Table 2 Average strength comparison of ultrasonic gray scale of liver between the normal rats and model rats (x+s,n=10)

WX/ R PEZE90)

X/ (IR PEE5E98)

20 53 Fi/ (mgkg™"
TR b TR HIT )
EHA — 28.50+3.82 31.18+5.29 24.73+5.03 23.91+7.46
LA - 78.07+£11.42°° 88.36+7.09"" 65.01+£13.42°" 78.55+5.39""
LI 140 74.92412.30 55.85+9.13" 63.87+8.84 49.30+6.20"

HEWARE: *°P<001; SERALE: ™ P<0.01

42 P<0.01 vs normal group; P < 0.01 vs model group
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*3 PMEXBRFIE TG, TCEMTHE (x+s,n=10)
Table 3 Changes of TG & TC contents between fatty liver tissue and normal liver tissue (x+s,n=10)

il I/ (mg-kg ") TG / (mmol-kg™") TC / (mmolkg ')
1EHA - 18.72+£5.28 9.5241.00
PRI — 31.61+£3.9244 13.95+2.88°%4
EINiE S 140 26.84+5.02" 11.29+2.13°

HIEHAE: **P<0.01; SHMYILE: "P<0.05

4% P<0.01 vs normal group; ~ P < 0.05 vs model group
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Table 4 Change of the grease in hepatic cell by pathological detection (2=10)
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4% P <0.01 vs normal group; P <0.01 vs model group
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Fig.1 2D Ultrasonic images and pathological appearances

of normal liver or fatty liver
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Table 5 Relationship between ultrasonic images and pathological appearances / TG contents of rat’s liver

A BSR4 i i

JHE 7% 9 3 53 2% n TG / (mmol-kg ") FiX K
0 10 17.10+3.07 31.05%5.06 23.55+6.55
I 5 26.15+2.30" 49.51+7.30" 44.83+2.99"
il 6 28.71+0.69" 64.89+7.07" 57.09+6.44"
111 5 31.02+0.68" 85.35+4.90" 76.26+3.65"
\Y 4 35.68+2.58" 94.95+1.86" 83.52+£1.94"
55994 B3 5 R AH DG r=0.995 22 r=0.989 27
5 TG #MHRE r=0.96197 r=0.97197

5 LRI H LR T P<0.05, T P<0.01
"P<0.05, " P<0.01 vs lower pathological grade group
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