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[ Abstract]  Objective To observe the role of resting metabolic rate (RMR) in evaluation of animal model of glu-
cocorticoid-induced Kidney Yin deficiency and Kidney Yang deficiency syndrome. Methods Male BALB/c mice were di-
vided into control group, model group, Jinkuishengi pill group, and Zhibaidihuang pill group. The later 3 groups were giv-
en drinking water containing corticosterone (first dissolved in 1% ethanol, with a final concentration of corticosterone 100
pg/mL). The control group was given drinking water containing 1% ethanol. RMR was measured by closed fluid pressure
respirometer. At the end of the experiment, the mice were sacrificed to detect the weight index of perirenal fat, epididymal

fat, quadriceps, and tibialis anterior muscle. ELISA assay was used to detect the level of serum hormones. Histological
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changes of the liver and kidney were examined by HE staining. Malondialdehyde ( MDA) content, succinate dehydrogenase

(SDH) activity, cytochrome ¢ oxidase (COX) activity and ATP level were measured. Results Compared with the control

group, the RMR of model group was significantly increased at the 2nd day of beginning of the experiment, reached the

highest on the 4th day (P <0.01), then decreased gradually, and to the 66th day, the RMR was significantly reduced ( P

<0.05). Use of corticosterone resulted in decrease of the serum levels of thyroxine (T4) , muscle mass index, SDH activ-

ity, COX activity and ATP level, while increase of fat mass index and MDA level. The two Kidney nourishing prescriptions

reduced animal mortality, and reduced the content of MDA in liver tissue. But only Jinkuishenqi pill increased the RMR at
the 4th and 66th days (P <0.05), and significantly improved the liver SDH activity, COX activity and ATP level (P <

0.01). The Zhibaidihuang pill showed no such effects. Conclusions RMR can be used for evaluation of animal model of

Kidney Yin or Kidney Yang deficiency induced by glucocorticoids.
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Fig.1 Dynamic changes of the body weight, daily food intake and resting metabolic rate of the mice

2.2
g

ZHIBFHFFX/NER RMR ER . FETH

B L R 3 By O R R A R
BH 32 P B R i AR ER D7, v B 2 D5 50 B9
7RO A WU 9 AL 52 . BF 5 A B, R R

W4 K, 4 HE B R IA RMR 588 4 A1 H, F—
HTHE (P <0.05, & 2A) , 1 046 H 25 AL 4] RMR
SR RRZHAR Y . H R NS 50 K, R 259
T, 25 W, 4 B LA RMR I 2 s TR
RIZH (P <0.05,F 2B) , SXFHRLHAHIT, &4/



A S S A 2017 4R 6 B 25 %5 3 ] Acta Lab Anim Sei Sin, June 2017, Vol. 25 No. 3

245

AT T E S, MRS
TR 1A 30% , 4 BB S AL A A v JLgH 5k

TR 10% |

2.3 RENRME

HMEKAFE

66 X, 3l ¥ 5L

R, LRI MR 4 KRB R AT 534

M ZEF TR EME (R ), BBALS 66 K& MR
IR 5 % B 4H A, T4 & BIEIR (P <0.01, 3%
2) o A BB A b B LT I 3 3 3R K P8

RMR RUUZE IR IR R S B2 a w e FTIE(R1,%2),
A AR (the 4™ day) B 66K (the 66" day)
1.5 =
* H *
g 154 * & - #
— T el
g g
58 T . S8 104
b= s £
£ E 10 s £ %
< Z x g
M S # S 05+ Zzé
® 5 K g /
W ; ¥ :310 /
o @)
0.5 T T T T T T
MHE HRE SBUESE mmtEg XA HRE SEESYE MimEa
Control Model JKSQ ZBDH Control Model JKSQ ZBDH
" P<0.05, 5XFHEAILES* P < 0.05, SHARIL LEL
B2 B SURAAH B AU/ RMR BT 1l (n =8, x +5)
Note. JKSQ: Jinkuishengi pill; ZBDH: Zhibaidihuang pill. * P < 0. 05,
compared with the control group;* P < 0. 05, compared with the model group.
Fig.2 Effects of Jinkuishengi pill and Zhibaidihuang pill on the resting metabolic rate in the mice
®1 AU/ 4 RIMFMEKFE (2 £5, n=8)
Tab.1 Serum hormone levels at the forth day of experiment in the mice
e X GRINIS I HUIR U =i - .
) R B [ wiram *@”
- . - orticosterone Testosterone
Groups /L I3 FT4 FT3 ng/ml, no/ml
8 ng/mL pg/mL pg/mL &
X HEZH Control 15.85 +4. 16 0.78 £0.24 9.52£2.27 3.42 £0. 54 47.29 £16.77 13.27 £17.97
HERIZ] Model 13.09 £2.95 0.650 £.33 7.16 £2.22 3.43 £0.75 117.56 £101. 34 7.15 £12.07
SHESILAL JKSQW 12,48 £2.41 0.69 £0.22 6.85£2.48 3.53+1.21 131.20 +62. 74 15. 03 + 10. 87
HAMFEALAL ZBDHW  12.99 £3.13 0.65 £0.29 7.44 £2.84 3.49 £0.59 110. 97 £42. 61 15.66 = 12. 81
F2 BUA/RE 66 KIMLIEEMZEKT (5 +5)
Tab.2 Serum hormone levels in the mice at the 66th day of experiment
_ - Dy M . 2 il
ORI 2 =BT AR e = i SR
2H 51 JRE R BRE T B [ A Tt . Testosterone
T4 AR IR Corticosterone
Groups me/dl T3 FT4 FI3 pg/ml ng/ml ng/mL
’ ng/mL pg/mL p ’ ’
T HRZH C
XT“‘(‘;E_%”;""I 8.28 +5.89 0.67 +0. 16 6.59 +1.19 3.49£0.46  51.99+17.92 9.42 +13.60
TR 4]
*E?(.;’;ﬂ_;\/l;del 0.52+0.04™ 0.53 £0. 15 5.76 +1.35 3.22 +0.67 54.02 £16. 40 4.99 £9.35
I g'l_'; % = é ]
iL%afE%JKSQW 0.56 +£0.09 0.57 £0. 15 6.07 £1.12 3.15+0.70 55.49 £17. 11 9.79 £9.58
ALY
%ﬂ*ﬂﬂﬁﬁ(‘i)ﬁ,sﬁ)ZBDHW 0.61 £0.13 0.59 0. 17 7.17 £1.08 3.18 £0.77 49.55 £15.93 9.24 £11. 66

w5 RY g, P<0.01,

Note. Compared with the control group, ™

P <0.01.



246

S B4R 2017 4F 6 A2 25 #5553 W] Acta Lab Anim Sci Sin, June 2017, Vol. 25. No. 3

2.4 FBHENRIER NMAEEEH

550 REZH Pl R AU 2 | 4 B B SO A
AL B A B D5 B e A B S2 PR R AR A
EETh R AR U S AR A LA BRI AR AL
E—THE (P <0.05 8% P <0.01 [8] 3A B) ; #is
A1 DUk LEE HE R ot W E BRI (P <0. 01 & 3C)
BB HTNLE AR ECA W B N R SR E ROl
FHE ARV E EFE 5 (P <0.01 B 3D)
2.5 FZH/INER MDA FEIRSEESE % ATP KF

AE R R B AR AR R D RE L AT RE A &
S AR IBL R 2] MDA K- 488 6 AR 2 I 2 v, R
FPRbE 250 X Re Al Z I (P < 0. 01 B 3E) , BAY
ZH SDH H1 COX &1 ATP /KF | 5 X IR 4H L i 1y i
FIRAL AN B S OUTHE R B R S EF (P

<0.01 K13 FGH),
2.6 HHANRF.S HE W

X PR ZH /N BT 4 HE Ye (o R T 25 0E B AR
ZHTF M N G BOR B R 7 25 96 5 4 132 RO R
25 VLI VR /D, R b 3 HL 2 ) 55 A Y 2 A O (]
4), FU/NREAL HE Qe @ b HRIEHR K
RTE=31I N
2.7 KEIEABENMNRE/NE@AREE SR,
41TH ABR &R

R R B P R R s A SR A A
G/MEZ A% AT A BERS W TGRS, LR
BLMEEH 66 d B/ 24 h R L (n=6) '
/NG TR A N ZRLAR K (15 A B) o /NERFER
Wi RE A BRI (E 5 C, n=6), X

A B 40 C 20
25 " H# w i #it
3

w2 T ® = % £
2 20 = 304 Z 154

== £z o =

I S 154 I =} g s *% -

" = g & 20 B0 T

%: 104 s S 153

f e 1 —

K 5 £ 104 T 54

QJJZE 54 £ E = g —

0 T f T 0 T T T 0 T T T
XA A SEEFSA Mg a A4 B SBEAA MR M R SEESA M A
Control  Model JKSQ ZBDH Control  Model JKSQ ZBDH Control ~ Model JKSQ ZBDH
D y E F
g 5a .E 1.5 8-
£ o #Ht
@ # —_ fk a

BEH g 8 w2 6

£ £ 2 10] o 25

B3 5 g« & Heow SE 8

=E ESE EE g4

=8 o 1 T;’ 0.54 #H A 5 *%

&5 & = 557, T
= 14 RS2 o)

"3 : g % —
S0 T f 0.0 T F T T 0 T 1 T
= A SR SBEA4 R4 MHRA HAE SRS aimEa A EEA SEESA MR

Control Model JKSQ ZBDH Control Model JKSQ ZBDH Control ~ Model JKSQ ZBDH

G H
- 10- . R 1.5+
I <) °

= 8- s £
Hﬂ) » £ =z 8 104 ik
EE 2 ® e
5 Z 2 6 i E 2 .
E 8 o 3
g X E 44 # ] -
=0 32 F<s 099
% £ 5] > =
5 < g

0~ 0.0

R4l A SRR ANk
Control  Model JKSQ ZBDH

AR HRA SBUEA MLl
Control  Model

JKSQ ZBDH

H."P<0.05,"P<0.01, SXIRAE;* P< 0.05,%P< 0.01, SHEAIA K,

3

A H/NRAR > MDA I EE BTG S ATP K- (n =8 BRI n =7, x +5)

Note. JKSQ:Jinkuishenqi pill; ZBDH: Zhibaidihuang pill. * P < 0.05, ™ P < 0.01, compared with the control group;

#P< 0.05," P< 0.01, compared with the model group.

Fig.3 Body composition, MDA, respiratory chain enzyme activities and ATP levels in each group of mice
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Fig.4 Histological images of liver tissue in the mice( HE staining)
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Fig.5 Phenotype combination for Kidney Yang deficiency syndrome induced by long-term use of corticosterone in the mice
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