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Establishment of rat models of adriamycin-induced renal edema
based on disease combined with TCM syndrome type
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[ Abstract] Objective  To study the feasibility of rat models of renal edema based on disease combined with
traditional Chinese medicine syndrome yin-deficiency and yang-deficiency types. Methods  Gastric gavage of thyroxine
and tail vein injection of Adriamycin were performed to induce a rat model of kidney Yin deficiency edema, and
intramuscular injection of hydrocortisone and tail vein injection of Adriamycin were used to establish a rat model of kidney
Yang deficiency edema. The 24 h urine protein content, triiodothyronine ( T3), thyroxine (T4), cyclic adenosine
monophosphate ( cAMP) , cyclic guanosine monophosphate ( ¢cGMP) , estradiol (E2) and testosterone (T) and other
indicators were assayed to determine whether the rat models were successfully established. Result The rats of Yin
deficiency edema group had clinical presentation such as hyperactivity, hair loss, dry stool, weight loss and temperature
rise. Compared with the blank group, T3, T4, cAMP, E2, and 24 h urinary protein levels were significantly increased,
c¢GMP and T content decreased, and cAMP/cGMP ratio was significantly increased, showing significant differences (P <
0. 05 for all). The Yang deficiency edema animals displayed reduced activity, diarrhea, decreased body weight and body
temperature, and other signs of disease. Compared with the blank group, T3, T4, cAMP, and E2 contents were
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significantly decreased, ¢cGMP, T, and 24 h urinary protein levels were significantly increased, and cAMP/cGMP ratio
decreased, showing significant differences (P < 0.05 for all). Conclusions The rat model of renal edema disease
combined with TCM syndrome yin-deficiency was successfully induced by thyroxine in combination with Adriamycin, and
the rat model of renal edema based on disease combined with TCM syndrome yang-deficiency is successfully established by
administration of hydrocortisone plus Adriamycin. These two rat models demonstrate similar clinical manifestations of human
renal edema based on disease combined with TCM syndrome yin-deficiency and yang-deficiency, respectively, therefore,

may serve as useful tools for further research on this disease.
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Rz1 3HKRFUREHE (2 +5,n=10)

Tab.1 Comparison of body weight of rats in the three groups (x £s,n=10)

£H9] Groups 0d 74d 14 d 21 d
KB4l Edema group 241.1 +9. 480 245.6 +6. 149 276.3 +3.683 279.9 +3.639
[ HE 7K M2 Kidney Yin deficiency edema 233.6 +8.017 237.6 +4. 624 244.4 +£12.3944 251.2 £12.2144
I g 7K i 20 Kidney Yang deficiency edema 238.7 +8.603 241.2 £8.176 234.5 +4.50344 240.6 +7.47144
25 141 Control group 238.4 +10.22 241.9+7.519 272.3 +5.012 276.1 +6.173

TE: 52 A4, 4 P <0.05,44 P <0.01
Note. Compared with the control group, 4P <0.05,44P <0.01
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Fz2 3HKBIKREILE (2 +5,n=10)

Tab.2 Comparison of the body temperature in the rats of three groups (x +s,n=10)

2133 Groups 0d 7d 14 d 21d
K4 Edema group 36.93 £0. 20 37.06 £0.23 37.20 +0.26 37.15 +0. 38
99 g 7K A2 Kidney Yin deficiency edema 37.14 +0.42 37.38 +0.68 38.08 +0.3444 38.04 £0.3644
BH HE 7K £ Kidney Yang deficiency edema 36.96 +0. 24 37.04 +0.35 36.74 £0.274 36.69 +0.284
23 141 Control group 36. 88 +0. 23 36.99 +0. 29 37.11 0. 30 37.05 £0. 41
TS HA e, 4P <0.05,44P<0.01
Note. Compared with the control group, 4 P <0.05,44 P <0.01
£3 KKK cAMP cGMP &7 HH (2 £5,n=10)
Tab.3 Comparison of cAMP and ¢cGMP contents in the rats (x £s,n =10)
Z3 Groups IR IRTT cAMP IR S cGMP cAMP/cGMP
KB4l Edema group 6.98 +1.73 16.80 +3.33 0.43 0. 17
9 KE 7K A £H Kidney Yin deficiency edema 10.31 £3.254 14.56 £2.06 0.72 +0.274
FH 2 7K B #H Kidney Yang deficiency edema 5.41 £1.584 18.67 £2.4344 0.29 +0. 1044
25 12l Control group 7.43 £2.49 15.10 £2.95 0.49 £0. 16

TE 52 A4LHE, A P <0.05,44P <0.01
Note. Compared with the control group,4 P <0.05,44 P <0.01

R4 FHKARTI ™M EREHEK(x+s,n=10)
Tab.4 Comparison of T3 and T4 content in the rats (x £s,n=10)

215 Groups T3

T4

FK 4 Edema group 47.99 +£19.21
BA /K B4 Kidney Yin deficiency edema 54.08 £5.6244
BHE 7K B2 Kidney Yang deficiency edema 34.44 £8.18

%5 441 Control group 35.64 £14.90

174. 07 +45.50
184.08 +17.9844
133.23 +49.18
148.99 +25.70

T 52 A4, 4P <0.05,44P <0.01
Note. Compared with the control group,4 P <0.05,44P <0.01

x5 HSARRE2.THEWK(x+s5,n= 10)
Tab.5 Comparison of E2 and T content in the rats (x +s,n= 10)

20 51 Groups E2 T E2/T
K4l Edema group 12.13 £9.79 143.45 +46.29 0.09 =0. 07
B 27K B2 Kidney Yin deficiency edema 21.11 £13.094 124.20 +31. 37 0.17 0. 104
FH HE /K I 2l Kidney Yang deficiency edema 4.88 +3.2344 180.31 +30.234 0.03 +0.0244
2541 Control group 11.34 +6.30 140.90 £42.13 0.08 0. 04
WS HA R, 4P <0.05,44P <0.05
Note. Compared with the control group, 4P <0.05,44 P <0.01
Fzo FUAKRR24 h [REAF TSI (x +5,mg/24 h)
Tab.6 Comparison of 24 h urine protein excretion in the rats (x +s,mg/24 h)
2051 Groups 0d 7d 14 d 21d

KB 4H Edema group 1.62 +1.18 3.69 +£3.33 11.34 £8.404
Bz 7K B2 Kidney Yin deficiency edema 2.07 £1.20 5.22 £4.93 17.46 +16.204
FH 7K 21 Kidney Yang deficiency edema 3.78 £2. 11 5.31 +5.28 13.68 £8.2944

%5 141 Control group 2.61 £2.34 2.70 £1.70 3.69 +£2.98

18.63 £10.0544
24.03 +18.2544
22.68 +15.1544
4.14 +3.53

TE: 52 A4, A P<0.05,44 P <0.01
Note:; Compared with the control group, 4P <0.05,44P <0.01
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