2015 49 A ThE LA BR AR AR September, 2015
$25% oM CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 25 No. 9

V’\‘f\/‘f\%\?

aﬁﬁﬁi

e

Lewis K BUFS BH B 14 o & HL HPA il Dy e 2%

FRA KA KAR T O RAE RS,
B, T E RRA

(1. WL B2 R s S o bt 2. WP B 25 K250 I RS "2 s Wi VL AU 310053 )

[FEE] B8 X Lewis KRS IR KX HPA ST REHATIIGE . Ak RAIELTT IR K T gk
VI L IR0 HPA 368 57 K BB BH R | BT IN Lewis KBRS WA RR S 6 VR BB A SR JEAT HL 850, I — SR AARATE |
AT M2 AZ N T RE SRR AN B PEAG Lewis RV HERERE, R S5IEH Wistar KR ELEE, Lewis K BAK
U [ AR Y Wistar KB, (EAIR PR 8 AT BB AT Wistar KEL(P <0.01) , Lewis KERMICIZEE A T
R, Lewis K EBUFIERS L B EFE BORTE H AR A EON W FEAR (P <0.01) , IIE R 'S b B¢ K B & (ACTH) 25
R R ORI (CRH) ABERR S (cGMP) | Bz BT E ( Cort) R 17 - % ¢ BT 2S [ i (170HCS ) ] WNEE( P<
0.01), &5t FILHEBE M Lewis KEUE IR RDIBEIHR , Lewis K EUEA SER M FHEEMR TR — I 505
FEEDE B BH R R R

[R&iA] Lewis KB ; B FH AT HPA ShZh E 2 My

[FE22%S]) R-33 [ STHER#RIZFL]) A [ XEHS)1671-7856(2015) 09-0008-06

doi: 10.3969. j. issn. 1671. 7856. 2015. 009. 002

Kidney yang deficiency constitution and hypothalamic-
pituitary-adrenal axis dysfunction in Lewis rats

SHOU Qi-yang' , ZHANG Li-zong' , CAI Yue-qin', FANG Peng®, NI Lin-hui*, XU Jian-qin',
SHENG Jia-ping*, FANG Ming-sun', CHEN Min-li'
(1. Laboratory Animal Research Center, 2. the Second Clinical Medical College, Zhejiang Chinese
Medical University. Hangzhou 310053, China)

[ Abstract] Objective To investigate the kidney yang deficiency constitution and hypothalamus-pituitary-adrenal
(HPA) axis dysfunction in Lewis rats. Method Two kidney yang deficiency models were established by subcutaneous
injection of hydrocortisone and by adrenalectomy to induce hypothalamic-pituitary-adrenal (HPA) axis dysfunction in Lewis
rats. Wistar rats were used as control and compared with the two types of Lewis rat models of kidney yang deficiency. The
degree of kidney yang deficiency of the Lewis rats was evaluated by examination and detection of the general signs,
behavior, and neuroendocrine function, and so on. Result Compared with the normal Wistar rats, the body weight of
Lewis rats was significantly higher than that of Wistar rats at the same age. The body temperature, urine volume and grip
strength were significantly lower than those of Wistar rats (P <0.01 for all). The memory ability of the Lewis rats was

slightly decreased. The liver, kidney and adrenal indexes were significantly decreased in the Lewis rats (P <0.01). The
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levels of serum ACTH, CRH, ¢GMP, Cort and urine 170HCS were significantly decreased (P <0.01). Conclusion A

very slight deficiency of adrenal cortex function of Lewis rats is caused by genetic inheritance, and Lewis rats have the

constitution of congenital kidney yang deficiency ( criticality or prophase of kidney yang deficiency) .
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53/ &, KBS A FRA L 20130415, KR
5 MR K o i & BRI R (CRH) | B2 T B
(CORT) 2% I i K2 i R (ACTH) | A8 R AR 1T
(cAMP) AR 1 (cGMP) |, FR 17-3% Jz Ji 2 ] fist
(17-OHCS) ELISA &7 &, LigF kA Ykt
AR A S 2N, Mg, 25 o/, & & >
99. 0% 41t : WS20120112 , i [l ik 114325
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HEPE SPF 2% Lewis K, 7 ~ 8 J#&, k& N
(240 ~260) g, 10 H ;b5 2k A 48 5256 sh A BR 2
A [ A P2 F AT HIE : SCXK (( 51) 2012 — 0001 ), M
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eSS BR S FI [ AR 7R TR : SCXK (37) 2012
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WAL A FRA B BEITF 45T 5 SPX-150B A4 fh 3 5+
i, LIRS A BRA Rl BEYF % 45 ) ; VarioScan
Flash 3 £ Z DhfeliEtniL , 2522 Thermo Fisher 2],
2 FHik
2.1 S FATHI#2 % ( Hydrocortisone, HYD) 5 FH
BRI

20 27 ~8 F# Wistar K, BidEFE 10 d

Ja  FEIRE 5100 Wistar 1IEH 20 (A 4H) | Wistar-
HYD 41 (B 4H) , 33 41,441 10 2, Wistar-HYD 41
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KR T 2k AT A RATE B PH B R 57 R Ak
FARA B RIS 15 me/kg 3B, B H 1K, &L
B3
2.2 YIB'E LR {5 HPA H % ( Bilateral
adrenalectomy, BA ) S PHE R BRI ZE 3T

B10 H 7 ~8 ik Wistar KR, %37 Wistar-BA
H(CH),FFFE3 d G, Wistar-BA 41K k78]
XU B - AR50 FIPA. 32 B BH R AR 2 57, KRR
RIS 3. 0% L L Z 40, BRI R 2 0 45 mg/kg,
S LI BN, IR P& b O, PR R R
XU B E R, AR5 L 0. 5% 3 250 R BER K AROK
W T d )5, ESWEE 3
2.3 Lewis KR BAEAFES AT AW HEE
BRI LE B R 25400 IIE

B 10 H 7 ~ 8 JEIE Lewis KR, Hifi3E 10 d J5,
WAL Lewis 20 (D 41) , il 3 DLF & R 645 LR
Lewis KRB FH KR AATE K2 HPA %l 3h i 2 4657 | 328 4 W
53 ),
2.4 KE—MEERHME

NP LH R B AR L ITHR IR ROk R
TS, ERLEE RIS B A S SR L,
KE A ET S KB B 5 s,
TELFHE G IR B 28 1 min J5, 00 5 min K
B B ShiREL
2.5 KRITHENE
2.5.1 TP S AR BHTIF S8 BT L
#6750 40 em, HAL 80 om, JHBE JE TN B, IR E
BHE 40 em WX, B HZPIE 1R, Bl
FE S min, PR ERUE T R RECRS RS B e, A
TEAGHUAAT W T AT 1 S5 K BRI, B3k 10 5% Ry 7K P
BB K RS S A0 SR U BB 7 Bl
SRR HE B2 ) YT i R BRONT T B B 55 %) 4 A7 7R
B PO R B, PRIE S50 2= G &,
WELIR 2 DK AR IR AT T, SCEe 52 S /N s
1 RIE A HT RSG50 BT K BROK Vg g B g | rhoke
X3z B AR | b g DX B st ) A e g X A RRE
2.5.2 Morris /K38 M. 137 52 86 45 0 5 i 47
Morris 7K 2K ENMHR A 4K BR2E 2T 012 B Tr . KR e
JKHEET 50 em, HAE 120 em, ¥ E HA 10 em, Wi 65
HUKTE 2 em, KR (22 £0.5)°C, K3t HIGAT  BUE
B Re CL  C E VA RS S NV (7 7 S
T, BCRSBAZ B R TR S s O, B /NS 1T
E AT RGN HOE S AT SRR IREE I B

AES L, SEECRA T d N 1 R, B 2
min W ARFREN G & K S PEREEE FIFEEAE
MR 20 s, Y%k 4 d Ja a5 Kk B i, it 5% 120
s AR B0, & T (AR R) Bk ke v AR 300
2.6 Ini& ACTH,.CORT,.CRH,cAMP . cGMP 17-
OHCS IzE

B B 3% 15 T L 2 607 T 10 1 559 Rk
fie ORI B 2S04 L3 000 +/min B0 10 min,
Sy LG , 2 B ELISA 7] i B A5 00 5 1 7 K B
CRH ,CORT ,ACTH ,cAMP ,cGMP, J{ 17-OHCS.,
2.7 HItFEFE

FH SPSS 19. 0 B k47 G2t 23 M, e A1 Bdia LA
BB + bRifEDR 25 (v £5) R THRIBORN ] ANOVA
T3 2 AT PR IR 25 L, P L3R T LSD #5565,

3 #R

3.1 BHERBEXREENEERNTH

HER 1 25 AT 0 £ L SEB0TT , 55 Wistar 1F 8 41
A, Wistar-HYD 41 K B 7E 38 96 /i 4K 52 0 W] i 22
S, M Wistar-BA 20768050 /i 2047 173U S AR )
FRTFARFEUR T W FEIT(P <0.01) , Lewis 21 KR
T3 R 25 Lewis KA B 1 = F [ )5 %
) Wistar KEL (P <0.01), SEE 5, 5 Wistar 1E 34
A HER, Wistar-HYD 41K B H B2 NS 15 me/kg
FALTT AN S R 2RI AR (P <0.01) , Wistar-BA
ARG A S AR T, (05 1E % 41 LA g %
fIK(P <0.01) , Lewis 4 A E B & &5 1 7] % 119
1EH Wistar KEL(P <0.01), —BWE [, Wistar-
HYD 21 Wistar-BA 2R BB BT BAK I
P&, M Lewis A K ERIMNE TC % .

5 Wistar 1E% 40 8, Wistar-HYD 240 K LA 5+
AT AL 3 S AR SURIFRAR (P <0.01) , Lewis
2H R AR I BAK T Wistar 1IE% KE(P <0.01),
i Wistar-BA 41K FUATE TG B2 L (P >0.05) ,iX
55 B R e AR AR, M i R A g2 e T
FRVIBR T ARG
3.2 BHEREXRREE.RKEMRETL

rh2e 2 25510 0L, 5 Wistar 1E% 41 HE#, Wistar-
HYD 4 R EROK & B & (P <0.01) , JREH T+
RS (P >0.05) ;i Wistar-BA 2H K B K B Al
PREIIETFE (P <0.01) ; Lewis 2H K BUSR & AKX
KETCIHBAE(P >0.05) , RGO 87 & (P
<0.05),
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Fz1 KEEREMERA (X +5,n=10)
Tab.1 Changes of body weight and body temperature in the rats (x +s, n=10)
51 550 JAE 552 kR 553 kR Rj ;Qﬁ{fre
Groups Body weight, 0 wk (g) Body weight, 2 wks (g) Body weight, 3 wks(g) ’
3 wks (C)
Wistar 1E 41 Normal Wistar rats 249.88 +£11.03 300. 13 £10.40 320.50 £10. 57 38.10 £0.20
Wistar-HYD 21 HYD group Wistar rats 250. 89 £11.22 223.00 £14.08 ** 220. 11 £14.08 ** 36.26 +0.88 ™"
Wistar-BA 21 BA group Wistar rats 182.29 +18.90 ™ 235.14 £36.90 ™ 253.00 +41.04 ™ 37.33 +£0.91
Lewis 4l Lewis rat group 299.78 +12. 60 ** 335.22 £18.63 ™ 357.22 £20.34 ™ 36.88 +0.81 ™
I 5 Wistar IEH A HEL, * P <0.05, P <0.01,
Note. Compared with the normal Wistar rat group, “ P <0.05, ™ P <0.0l.
Fz2 KRERERE KEAKEZL(x £5,n=10)
Tab.2 Changes of feed intake, water intake and urine volume in the rats (x +s, n=10)
25 Py oK i R
Groups Feed intake(g/24 h) Water intake( mL/24 h) Urine volume ( mL/24 h)
Wistar 1F % 20 Normal Wistar rats 15. 825 £3.535 20. 650 +5. 561 9.046 +£2.909
Wistar-HYD 21 HYD Wistar rats 13.822 +4.279 34.044 +7. 446 ™ 11.498 +3.335

16. 729 +4. 547
14. 600 +3. 959

Wistar-BA 41 BA Wistar rats
Lewis 2l Lewis rat group

46.44 £12.04™
19. 722 +10. 320

26.059 +9.782 "
12.688 +3.762 "

.5 Wistar IEW A ILE, P <0.05, “P<0.01,

Note. Compared with the normal Wistar rat group, * P <0.05, *P <0.01.

3.3 SMHEENAKRMA.BEED CICENSE
EFRI T
23 g5 5B ] L, 5 Wistar 1E%6 40 H 3, Wistar-
HYD #H  Wistar-BA ZH 1 Lewis 20 K BN /1 07 W FEA%
(P <0.01) ; Wistar-HYD 21 K LA H 3235 s it ] B
IR (P <0.05) , T Wistar-BA 2B A 321 shit
A7 T a3, Lewis 21K BRAN AR I 47 52 506 3 B Iz 5))
WECH A BRI
5 Wistar 1E% 4 8, Wistar-HYD 4H K BLASTT
Yok Vs g B BE B | rh e X2 2 BE | ok X
BRI ] T rp g X HE N R B B E R AR (P <
0.01) ; Wistar-BA 41 K R 375 K12 3l S iR 2
=3

TEH B AZA (P >0.05) i H e Xz SR R | v e X
T B B T) R e e DR A SR B A T (P
>0. 05) ; Lewis 41 KR 1Y T+ 47 /K F-i2 2l iR 25
FHREAR(P <0.01) , 1M rh Je X2 SIS | oo DX i B2
I ) A6 v e DX B A A (P > 0. 05)
(E 1),

TEAGR B SE g b, [P A i) KB A K 3
B G mFE AR TR BICIZEE S, 5 Wistar IE
WAL, Wistar-HYD ZH Al Lewis 20 K &
I 1] A A2 1 B (BB R BUICIZBE 0 TR,
Wistar-BA 20 K B A9 1P & i [6] B g SE K (P <
0.05),

KREI A EiGZh LB A2 (2 5, n=10)

Tab.3 Changes of holding power, spontaneous activities and memory ability in rats (x +s, n =10)

Wistar 1F 41 Wistar-HYD 4 Wistar-BA 4 Lewis 41
i H Ttems Normal Wistar HYD Wistar BA Wistar Lewis rat
rat group rat group rat group group
P71/ Holding power(g) 1681.5 £169.2 686.7 +128.7 ™ 979.0 +131.8 ™ 1107.6 +214.3 ™
H 1 3)1/ Spontaneous activity (5 min) 98. 11 +13. 41 72.20 £24.72* 110.25 +12. 80 109. 10 +24.25
e H42 K S/ Number of vertical movement(n/5 min) 20.22 +7.68 13.00 £7. 30 26.25 £6.27 14.50 £3.37
KAFE%/ Number of defecation(n/5 min) 1.22 +1.48 2.00+1.76 1.00 1. 07 0.90 +1.29

K2 Bl R/

Total distance of horizontal movement( cm)

8569.7 £723.7

5643.8 £1090.7 ™

8324.0 £790. 4

7206. 4 £1106. 4 ™

4 [X 32 B #E S/ Central movement distance ((c¢m) 1248.2 +328. 4 637.0 £159.2 1413.5 +388. 5 993.6 +431.4
e [X i B[]/ The central residence time( s) 34.0 +8.7 20.3 +8.6™ 46.3 +13.4" 28.5+11.9
X kA B S
':F‘Ef%l:-)_/\ {AM/. . 23.2+6.5 12.6 £5.2™ 30.0+6.5° 18.3+£9.2
Total number of entry into central region(n/5 min)
o2 HESRETE A 1/
7J<L_:'L)£—{g&ﬁ_(ty§ 27.44 +9. 80 38.00 +30. 86 60.25 +29.74" 41.50 £18. 13
Escape latency period(s)
TE: 9 Wistar IEW 21 HLEL, * P <0.05, P <0.01,
Note. Compared with the normal Wistar rat group, * P <0.05, ** P <0.01.
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3.4 BHERBEXKRERESESREHTNK

hE 4 g5 0B W, 5 Wistar 1F % 4 b #,
Wistar-HYD 2H K 5o 25 IR 5, 946 25
B RS 55, B L B R ORI i A s O S T v (P <
0.01) ; Wistar-BA ZH K BB JUE F5 Z50CFN it JE 5 %5 BH &
THE (P <0.01, P <0.05) ; Lewis 21 K BRUITFIEFE %
B WA BRI L AR B R FEAIR (P <0.01)
3.5 EPMHEEEKXRIMF ACTH, CRH, cAMP,
¢GMP Cort F1FR & 17-# K BT % Bl # (170HCS)
=

h#s 2§%ﬂﬂ, 5 Wistar IF % 4 b %%,
Wistar-HYD #H K B If. 3 ACTH . cAMP . ¢cGMP . Cort
FIPRHE 170HCS B AR (P <0.05, P <0.01);
Wistar-BA £ K FLIML 7 ACTH , Cort F1JR & 170HCS

1 AR EIFG AR P2 50 B B | e K52 3 WA AR (P < 0.01) ;5 Lewis 20 K BRI ACTH,

BB 45 194K (A Wistar T2 20 5 B : Wistar- CRH .cGMP , Cort FIJR 170HCS W] B FEAR (P <

HYD 41;C: Wistar-BA 41;D: Lewis 41) 0.01) , UM Lewis R AL TALBE [ % H B

Fig.1 Changes of the total distance of horizontal movement and 1R IR R = (CRH) -2 & I if fz Jix W

central movement distance in the rats tested by open field. (ACTH) _ﬁﬁﬁ@‘( cortisol ) Tl ( HPA tFEE) HEME T 1Y
(A: Normal Wistar rat group. B: HYD Wistar rat group. FEB

C: BA Wistar rat group. D: Lewis rat group)

F4 BRI S BB (o/kg K x +5,n=10)
Tab.4 Changes of visceral indexes in the rats (g/kg body weight,x +s, n =10)

kil DR eSS £ VRS A 2 B ERRAE % it P 5 e
Groups Cardiac index Liver index Spleen index Kidney index ~ Adrenal gland index Lung index
Wistar 1F % 21

3.199 +£0. 337 39.565 +2.459 2.131 £0. 198 6. 605 £0.374 0.148 £0.013 4.124 +0. 358

Normal Wistar rats
Wistar-HYD 21
HYD Wistar rats
Wistar-BA £H
BA Wistar rats
Lewis 21

Lewis rats

3.878 £0.410™ 43.438 +1.398 ™ 4.038 +1.489™ 7.698 £0.398 ™ 0.189 £0.024™  5.649 +0.433 ™

3.700 +0. 724 42.781 +6.742 2.565 +0. 593 7.563 +1.026 " / 5.631 £0.952™

3.055 0. 208 32.440 £1.441™  2.297 0. 201 7.056 £0.226**  0.121 £0.015™  3.937 +0. 319

5 Wistar IERAHEL, « P <0.05, " P <0.01,
Note. Compared with the normal Wistar rat group, * P <0.05, P <0.01.

R5 BHEAE KM ACTH .CRH ,cAMP .cGMP Cort 1R 170HCS 284k (x + 5,0 =10)
Tab.5 Changes of serum ACTH, CRH, ¢cAMP, ¢GMP, Cort and urine 170HCS in rats (x +s, n=10)

P bR (i A9 17-¥2 B¢ it

4151 FcE TR rpm PR RERAE i
Groups ACTH # CRH 170HCS (nmol/LL) (nmol/LL) (ng/mL)
(pg/mL) (pg/mL) (pmol/L)
S —
Wistar 34 12014147 1127228 95.15+6.69  49.15+5.42  20.07 1.6l 538.43 +35. 60

Normal Wistar rats
Wistar-HYD £H

HYD Wistar rats
Wistar-BA 2

97.8+8.3™ 92.9x14.9 86.68 £5.62" 43.55+2.77" 18.04 +1.54" 406.96 +27.58 ™

. 95.1+8.4™ 91.2+14.3" 84.18 £5.70™ 41.92 +7.69 17.55 £2.77 396.26 +£36.91 "
BA Wistar rats
Lewis £} - i - - -
. 51.9+6.7 70.6 +£13.8 78.65 £5.93 44.12 £3.44 = 15.90 +1.34 451.73 £25.69
Lewis rats

.5 Wistar IEF A, * P<0.05, ™ P<0.01,
Note. Compared with the normal Wistar rat group, * P <0.05, ™ P <0.01.
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4 itig

B BH K I 2 B BH i 2 R I A e A% B BH A i
BHZZ 7, B BH K A0 rp IS I O« 320 B R R g , 12
FERV PR ROGR & FRE R, B AL B L
THESS R TS Kb PR ST AR sh
PR E B BH K R 55 T A o AS ] B/ ) — > 2
T H iR A B BH R R O SR T A
B PR AR AL, AR AT AL B BH R R A —
HMIGPENE K TR A TR AT ACTH Bz 2140
i, ST B R B S5 43 0 2 [ R 3 D, K
B — R B REE” B G, E ERR AR, T Th g
R IR R #ORR, S i, T R A
PRABRFHELR A BRI SR A A%
YUAEOED , 2 A EE N, CRF mRNA 23K BRI
FFA0 i 2ok AR BRI RNA 5 4 [ AIG, 40
it H 5 R R TS R T R, R TR D s SR AR L e
] e AT o 10 N R

T Fr A 5 RN T BE 28 AL BB R I Y 3 e
BLEE o T Nl R 7 N AR NS = g S 7 N B2
TR [ B2 B A9 A8 Ak, 2 B BH KR TIE A 8 0 B 3R
T TR PSR R B oy W Az B AR (H
FE R T RS 5 R A I 1 A R 5 8 3 T BT
TSI 1 h ZE A R AN Rz J5 8 2K SR
LA S P RN - R R T Rl s
B I R R D 5 BRAS AL AR 2, PR AR TR
Wl R 0 2 1 TURT IR T 2 1 B G vk e, R
I, 7R S 5 0 B PH R 5 I 25 45 AR (A e Y
FRIR T R B ) HAEAE — S {2 AL AE AR
— 5 SRR

P2 P o 10 B 88 I 445 1) 36 B MR AR R R
GoE RGEANUH P2 N 40 I B3R 32 AR B BB A LA
Zo3B TR N 3 I 3, o g% R G0 A I A0 i A -
SR AR 22 R G, X B 28 R G SCRE A s 4t it P
TR AZ AR, X S A R R, FR A R - PN 43
WGPV AT 25 ML AZ B OE HPA BhTE
PERESR , HPA i/ Ry 28 P4 4300 D99 265 R AR AL AN A
RN T s i R (S TN SN 3 R RN S
EaLRE LS A R RN B B R A E HPA il
TR Fr 10 1) 28 52 4% 02 HPA 135 2h (14 B 82 45 1 %6
f22 ) Lewis KRR AEAE T B30 1AL i Al
IRe B G, FoATHEWT Lewis K BT B B AT 15 FH 1B
(LN

WS & B, 5 IER Wistar KL, Lewis
KB T B 2 5 (R S A Y Wistar KRR, (HAAR TR
PR AN B BAK T Wistar KEL(P <0.01) , Lewis
KR MICAZRE A TR, Lewis KB IEFE 5%
B AR B L R T8 B0 B AIK (P < 0.01) , 1L 7
ACTH ,CRH ,cGMP , Cort FlJR ¥ 170HCS B i [ AIK
(P <0.01) ;Lewis K RRPI3E PR gt A T80 1R Rz o
UIReA FGR . DA LS5 RAEI T Lewis KEREA L
A B B A - A B B S 8 B A i 4
A Lewis K B PR 33 12 1T 25015 I B2 o Sh B A T ek
IR AR A B BH R R, IR AT AR Lewis K UM Bt
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