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Establishment of a measurement method of peritoneal fluid volume and
evaluation of the water load in mouse models of kidney-yang deficiency syndrome

LI Jing, YANG Yong, RONG Rong
(Shandong University of Traditional Chinese Medicine, Jinan 250355, China)

[ Abstract] Objective To establish a measurement method of peritoneal fluid volume in mice and evaluation of the
water load in mouse models of kidney-yang deficiency syndrome in Chinese medicine. Methods To improve the
measurement method of peritoneal fluid volume in mice based on Archimedes’ principle. Twelve normal mice were selected
to evaluate the measurement stability of peritoneal fluid volume. Five normal mice were selected for study of the linear
relationship of ascites detection method. Thirty SPF male Kunming mice were randomly divided into control group and
kidney-yang deficiency model group. The mouse models of kidney-yang deficiency were generated by intraperitoneal
injection of estradiol benzoate in a dose of 0.08 mg/10 g in the morning for consecutive 15 days. The mice of normal
control group were injected the same dose of soybean oil. All mice of the both groups received intraperitoneal injection of 1

mL saline in the afternoon to make water load. Results Good effect of the measurement stability and linear relationship
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study was achieved. Compared with the control group, the body weight of mice after modeling was significantly decreased,

rectal temperature significantly declined (P <0.01), spontaneous motor activity was significantly reduced (P <0.05),

and swimming time was significantly shorter (P <0.01). All the signs indicated that the kidney-yang deficiency was

successfully produced in the mice. The peritoneal fluid volume in mice of the kidney-yang deficiency model group showed a

decreasing trend, and the ascites index was significantly higher than that of the control group (P <0.05). Conclusions

The established detection method can quickly and accurately measure the mice peritoneal cavity fluid volume and changes of

the ascites index. It can be used to objectively evaluate the characteristics of TCM syndrome and provide experimental data

for the TCM symptom description.
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Fig. 1 Schematic diagram of the peritoneal

fluid volume measurement
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water and peritoneal fluid volume

HBHEXER v =8.9416x+106.62
Linear relationship R*=10.9269
160.00
140.00 .
120.00 _’_/,d_,./
5 10000
§.§ 80.00
¥ g
= D 60.00 +
5 ;
ﬂ <
4000 |
20,00 |
000 54570 135 20 25 30 3s

T S AR AR A ik
Volume of injected distilled water
B3 AR S KR R o R 5
Fig. 3 The linear relationship of injected
distilled water and ascites index
R2 /RIS R E AE R L
Tab.2 Comparison of the body weight of the model mice

of the two groups before and after modeling

Tab.1 Comparison of the peritoneal fluid volume in 12 mice HH(n) TEREHT 1 d WRESE 15 K
after intraperitoneal injection of 1 mL distilled water (x +s) (fﬂ%u Number 1 d before 15 d after
N0-E B ] B A H(n) KB (mL) o of mice modeling modeling
Measurement time Number of mice  Peritoneal fluid volume 1E# 2H Normal 15 20. 61 +2.02 33.03+2.74
TE5TRT Before injection 12 33.57 £1.73 BRI, Model 13 20.97 £2.12 26.44 £2.73*
HEHE After injection 12 34.58 +1.67 LGRS 5 I R4 LA, P <0.01,
2%{H Diffence 1.01 £0.29

Note: After modeling, compared with the normal group, ™P <0.01.
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Tab.3 Comparison of two groups of the rectal temperature, toe temperature, locomotor activity

and swimming time of mice in the two groups

s . ; FIE/K/10 mi oo
Zib] Kt AT BB HEEIRS/B0 min e it i
. Number ) . Spontaneous o i
Groups K /C /C . Swimming time
of mice(n) locomotor activity
1E % 20 Normal 15 37.11 £0.29 23.2+0.5 335 +102 40.73 +£19. 89
"5 FH B RIZH Kidney yang-deficiency 13 36.57 £0.52* 23.1+0.5 254 +83* 17.26 £12.62 ™

T HIER 4L, P <0.01, " P<0.05,
Note: Compared with the normal group, P <0.01, * P <0.05.
F4 PAVDNRURE KB KA (x £5)
Tab.4 Comparison of peritoneal fluid volume and

ascites indexes of the mice in the two groups(x +s)
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B FH AR A 2
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HHIEFEAE, " P<0.05,
Note; Compared with the normal group, * P <0. 05.
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