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Study on the Mechanism of Warming and Tonifying Kidney Yang in the
Treatment of Polyuria in Rat Model of Kidney Yang Deficiency*
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ABSTRACT Objective: To explore the mechanism of Warming and Tonifying Kidney Yang in the treatment of polyuria in rats with
kidney yang deficiency. Methods: 90 male SD rats were randomly divided into intervention group, inhibitor group, blank group and
model group. The intervention group was divided into high dose group, medium dose group and low dose group according to the dose of
traditional Chinese medicine. Model group, intervention group and inhibitor group received kidney yang deficiency model, and interven-
tion group received 7 g/kg, 14 g/kg, 28 g/kg dose of traditional Chinese medicine intragastric administration after model establishment,
for continuous gavage for 14 days. Rats in the inhibitor group received tail-vein injection of the pathway inhibitor H-89. After the inter-
vention, each viscera index, 24 h urine output, 24 h urine protein levels and urine (Na®), potassium(K"), chloride(Cl’) concentration, kid-
ney pathological changes, serum aldosterone (ALD), alcohol dehydrogenase (ADH), adrenocorticotropic hormone releasing factor
(CRF), adrenocorticotropic hormone of rats (ACTH), cortisol (CORT), protein kinase A (PKA), protein kinase A (cAMP) and kidney
aquaporin 2 (AQP-2) protein expression were compared in each group. Results: Warming and Tonifying kidney yang could significantly
reduce urine volume and improve clinical symptoms of kidney yang deficiency model rats, and it had a certain dose dependence(P<0.05).
After Chinese medicine intervention, 24 h urine protein, organ index, urine Na*, Cl- were decreased, urine K*, serum ALD, ADH, CREF,
ACTH, CORT, PKA, cAMP content and kidney tissue AQP-2 protein expression were increased, the above effects were dose-dependent
(P<0.05), and the inhibitor H-89 could block the effect. Conclusion: Warming and tonifying kidney yang can significantly improve
polyuria in kidney yang deficiency rat model, and its mechanism may be mediated by the cAMP-PKA-AQP2 pathway.
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ELISA {7 & (77 i 45 ER02070, i FHERE YR A FRA
], KRR LR B & (ACTH )ELISA &5 & (F= M4 5
ER03412, 1 EFEBAYBHE A RA R WA ILEERESERA
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Table 1 Changes of general symptoms of rats in each group(xt s)

Food intake(g) Weight(g)

Groups Anal temperature( C )
Blank group(n=3) 37.23+ 0.04
Model group(n=3) 35.92+ 0.02*

Low dose group(n=3) 36.13+ 0.01*

Medium dose group(n=3) 36.34% 0.03%*%
High dose group(n=3) 36.94+ 0.05**

Inhibitor group(n=3) 35.78+ 0.02*

10.44+ 1.52 250.78+ 10.78
429+ 0.59% 212.65+ 4.37*
441+ 0.28* 214.57+ 2.84*"
6.12+ 0.72%% 225.88+ 7.27%%
8.14+ 0.72%* 236.72+ 7.89*"
4.28% 0.55%* 211+ 3.95%

Note:*means compared with the blank group P<0.05, ‘means compared with the model group P<0.05, * means compared with the inhibitor group P<0.05.

22 EEKRRERIEHILE
5523 FZHA LL, 2 BT ) 6 1945 2R BRUBERS i 5082 1A
THR (P<0.05) 5 SEURIZUARLE , w8 | vh AR o 41 BUUE #5418 £k

YT RE(P<0.05), BA IR . 5702 AR L, 3574
R RAE G EOTT 5 (P<0.05), HAR L 2.

2 HEXREFREHOEML (L 5)

Table 2 Changes of organ index of rats in each group(xt s)

Groups Kidney( %) Adrenal gland( %) Hypothalamus( % ) Pituitary( % )
Blank group(n=3) 6.98% 0.95 13.29+ 2.13 12.38+ 1.28 11.23+ 2.31
Model group(n=3) 28.38+ 3.94* 30.23% 8.01* 31.23% 3.12* 29.38+ 3.33*

Low dose group(n=3)
Medium dose group(n=3)

High dose group(n=3)

21.23+ 3.01*
19.01+ 1.78**
12.37+ 1.02%*

27.89+ 3.88*

25.67+ 6.58*
21.02+ 4.28%%
18.23+ 3.02%*

29.98+ 7.97*

28.38+ 2.77*
24.28+ 2.01**
16.28+ 1.65%"

30.89+ 3.23*

25.28% 2.87*
21.23+ 2.32%%
16.23+ 2.78*"

29.34+ 3.24*

Inhibitor group(n=3)

Note:*means compared with the blank group P<0.05, ‘means compared with the model group P<0.05, “means compared with the inhibitor group P<0.05.

23 HFEKR24h[RES 24 W [RERKFLLE

Sas G AL, BRIZH 24 h JREW £, 24 h JREEKETH
B B AL EE L (P<0.05) 3 Zaad kb B B o 25 T 5
o R4 K B 24 h R AT TS0, 24 b JREE K%
BT R, SRRV A LA GE T2 22 5 (P<0.05) , HAT il A5
P, SR, IHIFIL 24 h JRIEE 24 h [REKFH
TR (P<0.05), AR WL 3.
2.4 ZHEKRR®K Na' K'\Cl SR ELL %

Sas gLk, St il e 45 K FRURR Na™ Cl

B ST K e TR (P<0.05) ;s SHEBIAH AR L, v P A
K BRI Na* CI 35 F [ K # B i (P<0.05), HAF 7Kk
ik, SRR L, R 4K BRI Na® Cl ¥ 7 K
W TFRR(P<0.05), ELAKL3E 4.
25 EAXRBARKREFETN

i HE Jean] 0, 28 (4R RS IE U e Km0 5/
BR, BANMAE L TE EMT, 865 A BB 5 B INEHED 2
o w18 SN 5] N ki el NN R T QR i AL A
KR, B BRIy SRR B /NER B I S o, BN A
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Table 3 Changes of 24 h urine volume and 24 h urinary protein level of rats in each group(xt s)

Groups 24 h urine volume (mL /100 g) 24 h urinary protein(g/24 h)
Blank group(n=3) 445+ 1.17 11.25+ 322
Model group(n=3) 5.92+ 2.16* 329.39+ 11.29%
Low dose group(n=3) 591+ 2.21% 318.23+ 12.38*
Medium dose group(n=3) 5.81+ 2.05% 188.23+ 11.32%
High dose group(n=3) 498+ 1.24% 201.28'+ 9.87*
Inhibitor group(n=3) 5.89+ 2.12 321.56+ 11.87

Note: *means compared with the blank group P<0.05, ‘means compared with the model group P<0.05, “means compared with the inhibitor group P<0.05.

F 4 FAKRRKE Na' K ClREREN (2 5)

Table 4 Changes of urine Na’, K', CI concentrations in rats of each group(x s )

Groups Na’*(mmol/L) K*(mmol/L) ClI'(mmol/L)

Blank group(n=3) 0.52+ 0.01 1.94+ 0.08 0.61+ 0.01
Model group(n=3) 1.02+ 0.04* 1.07+ 0.03* 1.02+ 0.04*
Low dose group(n=3) 0.92+ 0.02** 1.21% 0.03** 0.89+ 0.03**
Medium dose group(n=3) 0.86+ 0.02%"* 1.37% 0.04*% 0.81+ 0.01**
High dose group(n=3) 0.72+ 0.01** 1.57¢ 0.06** 0.75¢ 0.01**
Inhibitor group(n=3) 1.01+ 0.03* 1.05+ 0.04* 0.99+ 0.01*

Note:*means compared with the blank group P<0.05, ‘means compared with the model group P<0.05, “means compared with the inhibitor group P<0.05.

R Afe
A &;}—A‘Er “,‘,.—-Q‘r\. 7oL -,
Sl S

B 1 SHKREHEALR HE L ELER(x 200)
Fig.1 HE staining results of kidney tissue of rats in each group (x 200)

Note: A: blank group; B: Model group; C: Inhibitor group; D: Low dose group; E: Medium dose group; F: High dose group
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2.6 &4EKXRIMNE ALD,ADH,CRF,ACTH,CORT & &
P A, Zidsialfl il KRl ALD ADH,
CRF ACTH CORT & fg ¥4 A A2 B F I8 (P<0.05), h 25 T

BUR P R A R s S R B A A B B,
R R S A 2 (P<0.05) , i F 24 4V FE 4 1 1 59

ZHBH BT P<0.05) , B .32 5.,

* 5 KHAKXRMB ALD,ADH,CRF,ACTH,CORT &2 (2t 5)
Table 5 Changes of serum ALD, ADH, CRF, ACTH and CORT in rats of each group(x* s)

Groups CRF(pg/L) ACTH( ug/L) CORT(pg/L) ALD(ug/L) ADH( pg/L)
Blank group(n=3) 201.28+ 0.97 97.57+ 0.59* 21238+ 3.21 10823+ 5.39 11023+ 4.39
Model group(n=3) 95.57+ 0.34* 2239+ 0.11% 11632+ 0.89* 31.28+ 1.28% 21.28+ 1.02%

Low dose group(n=3)
Medium dose group(n=3)
High dose group(n=3)

Inhibitor group(n=3)

104.38+ 0.51*%
117.28+ 0.59*%
169.28+ 0.66*"*
99.18+ 0.36*

31.23% 0.19%%
4235+ 0.21*%*
58.28+ 0.36%"
23.18+ 0.23*

122.39+ 0.96**
148.39+ 1.02%%
179.29+ 2.21*%

120.34+ 0.92*

4223+ 1.98*%
55.34% 2.76%%
79.38+ 3.01%%
29.39+ 1.57*

39.39+ 1.87*%
54.34% 2.05%%
76.38+ 2.98*%

23.19+ 1.18*

Note:*means compared with the blank group P<0.05, ‘means compared with the model group P<0.05, “means compared with the inhibitor group P<0.05.

BUE , & TR A LR PR AR R 34975 B iR (P<0.05),
Horh R bR A B T 2 4 A 0 2k 0 2 BEL b
(P<0.05), HARILF 6, AQP-2 Fr KA LA 2,

2.7 BHAKR cAMP-PKA-AQP2 i B8 X F54RTE4L
523 HAMEL, 2 B 8ok UL cAMP PKA Fl
i ELIZ AQP-2 2R RIS A AR TR (P<0.05), th2+

3 6 FHKFR cAMP.PKA AQP-2 AL (xt 5)
Table 6 Changes of cAMP, PKA and AQP-2 in rats of each group(x* s)

Groups cAMP(pg/L) PKA(pg/L) AQP-2/internal reference IOD ratio
Blank group(n=3) 29.39+ 0.57 35.38+ 9.29% 39.46x 1.36
Model group(n=3) 1.28+ 0.11* 9.28+ 2.12%* 3.54% 0.35%
Low dose group(n=3) 8.29+ (.19%# 13.28+ 2.67*# 7.25+ 1.23%#

Medium dose group(n=3) 15.38+ 0.21%*#

High dose group(n=3) 18.28+ 0.28*#

Inhibitor group(n=3) 1.58+ 0.09*

17.29+ 2.98** 15.23+ 3.23%%

22.38+ 3.28*% 19.29+ 5.32%%

10.29+ 1.98* 4.01+ 0.22%*

Note:*means compared with the blank group P<0.05, ‘means compared with the model group P<0.05, “means compared with the inhibitor group P<0.05.

Model
__group

Low dose
group

Blank
group

Medium
_dose group

T

B2 ZEEEHER AQP-2 ERRIAMIMER

Inhibitor
group

High dose
group

Fig.2 Detection results of AQP-2 protein expression in renal tissues of each group
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ke IEH DR B AN E AR SCHRP5E 878 CRFACTH
CORT W[ 38 i3 1875 HPA % Ay i 2577 52 30 35 AR AR iy H
Ho ARWFFE R BRIR RS CRF ,ACTH ,CORT ¥4 A [R| 2
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