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Changes of the mRNA expression of ''kidney yang deficiency'' -related
genes and ultrastructural observation of the hypothalamus in Lewis rats
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XU Jian-qgin, SHOU Qi-yang “ , CHEN Min-li

(Zhejiang Chinese Medical University. Hangzhou 310053, China)

[ Abstract] Objective To observe the changes of mRNA expression related to kidney yang deficiency and the ul-
trastructure of hypothalamus in Lewis rats, and further study the constitution of kidney yang deficiency in Lewis rats. Meth-
ods Ten 7—-8-week old SPF male Lewis rats and twenty 7— 8-week old SPF male Wistar rats were used in this study. The
rats received subcutaneous injection of hydrocortisone to establish kidney yang deficiency model. The expressions of TNF-
a, IFN-y, IL-10, CRH, MR and GR mRNA in the hypothalamus of the two groups were detected and the ultrastructural
changes of hypothalamus and adrenal gland were observed to compare the differences between the two groups, and to ex-
plore the mechanism of kidney yang deficiency constitution in the Lewis rats. Results Compared with the normal Wistar
rats, the expressions of GR and IL-2 mRNA in the hypothalamus were significantly increased (P <0.01), while the ex-
pressions of CRH, TNF-a, IFN-y and IL-10 mRNA were significantly decreased in the Lewis rats (P <0.01). The zona
fasciculata of the adrenal cortex was slightly thinner, the mitochondria were slightly swollen and the amount of mitochondria
was decreased. The nuclei of hypothalamic neurons were larger, and the mitochondria, neuron synapses and secretory vesi-
cles in the presynaptic neurons were decreased. Conclusions There are abnormal expression of immune-related cytokines
and CRH mRNA, and ultrastructural changes in the hypothalamus and adrenal gland of Lewis rats with kidney yang defi-

ciency. Such changes may be related to the functional imbalance of the hypothalamus-pituitury-adrenal axis.
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BN B B N ZARAS 5 B 75 kg i AL
MRV BRI Z WKRICHT IR FAF TR f , B
SRR ES o BH R I 3h B AL R R R ST
PRI RS 2 — W BB UE Y 2 RS2
B A DIRE LA, 5 MR A 0 IR S 2% S R )
#5225 BH R 2l W A 2 ity A7 2 R0 H R IE 19 I PR 5
W H—E R BE AT 3 B B R AR o - A
i ( hypothalamic-pitultary-adrenal , HPA ) %l 2 BE I
TR IR T s B RS s AR A IO
DL R B 537K P45 5 TR BH R e AT S IR A
IAIESE .

Lewis KB —BhSCB PR A B XI5
TR H BV VE SO S B H A S sh B, I
F BHAEAE HPA ST RE A BREE" 2, A0 A8 2of
X Lewis R UL — AR AE A7 by 27 Rl R FH
HE UE A 5 45 bR (Il ¥ ACTH, CRH, Cort, JK i
170HCS ) 1 5E , KB Lewis K BT REHA SR
P BH AT

HRE— R T Lewis KA &ML E FHE A9
I3 BRI A8 25 5 T TR | I TIOULZ UK A
B Lewis K SUET B A A9 'E BHEAE IR, A BF5E0UH
Lewis K5 [ ST 1948 (HYD) B BH kg K
B AT LA, I 2ok %o 2% 2H K BT e il ot TNF-
o JFN-y  IL-10 ,CRH MR ., GR mRNA £k f¥ I
Ji | F IR SUB IS R LS, O Lewis R UAE N
EW a1 AN SITE S S

1 #MRl5RE

1.1 ##
1.1.1 3

SPF 2tk Lewis KB 10 2,7 ~8 Ji#Y, A&
240 ~260 g, 14 H Ik 5T 4 38 A 42 52 55 sh B A BR 2 A
[SCXK( 51)2012 — 0001 ] ; SPF 2% I I Wistar K il
20 K7 ~8 JAS AR 220 ~240 g, [ LT3 L
SEISBYIA BR TEAT 2 7] [ SCXK (971)2012 - 0002]
ARSI A FAR AR AR WL s 25 R 2= sl ) 5
IS O B B BE TR = ih 17 [ SYXK (#7) 2013
- 0184 ) ; A3 ¥5 S 30 52 55 3l 4 1) {5 A 34 3
76 3R JEI
1.1.2 k5

FALTT YRS SR RIS 25 A PR A | 4t

5:20130415,100 mg/20 mL(5 mg/mL),5 /& ;
PG FE 22 4 . 7 3 O e, b5 WS20120112, #1
.25 g/, B > 99. 0% 5 I 1 . iR Ak 2435
SRIWEHER, FIEAL T, it :20110415 ; N R . HLJH Ak
A RA A #E5: 201207305 ERL4221 (JIF 3
A SEM IR ) \DER (736 5 % 48 /K H i ik
Jig) .DMAE ( —H &38R 215, 55 [ SPL 23 7)) 5 U4
(AL PR RMUE ARG R AF]) o

1.1.3 U#RiEH%

MLS-3020 i e K ( H AR =VEA ) 5 AF100
FAER A VKA (2 E Scotsman ) ; HEAK IR VK4 ( Ther-
mo) ; AG204-HL, 773 HT K- (Fii + Mettler) ; % )G E
1 PCR ¥ (Bio-Rad) ; 213 ML (IKA) 3 ¥ VR 5 3 25 40
HL( Thermo) ; il £t 4% FR Ml 7 1% ( Thermo ) 5 4= ¥) % 4>
Hi( Thermo) ; i ST LS ( H AR Hitachi H7650 ) ; 4
YR AL(FEE Leica) .

1.2 FHiE
12,1 3L rd AR ORE

(1) Lewis 4. 3t 10 2 Lewis KB, AEATfa] T
TSR IVC T, SR EIROK, ESE3 A,

(2) Wistar 1E % 4H . BFEALEL 10 2 Wistar KR, 4k
H[E] Lewis 2H

(3) Wistar-HYD 4. FiHLEC 10 H Wistar KR,
BHRKEPL 15 mg/ (kg-d) BRI RS 3 T
S HYD , 5 57  PH AR

TR R — ] 2 YO 25 2R BRI |
KA TR 6B 0 S AR AE T8 B 2647 T 2 AU
g2, — 1 AT AR BRIAE 24 h AR IR E
oK FR & 0 58 T — AR AE ; 2 BB Py ik
ATW" 5 5256 A1 Morris K 2K B AT A0, 158
B, A AR BRURR I S O A A ot BT Sk BBUARG , 7 0K
OB B, — AR A VRAE A T I U T
REE  BUNICE FRRATT gl 2R BTl
2.5 %I BRI B LA T, IR 5T 55 1% 2 Rk 24
0.1 mm® K/,
1.2.2 B EMH TNF-a IFN-y IL-10, CRH MR
GR mRNA #ik

PA Trizol 34200 5 pg #5240 K BT Bk A9 &
RNA, 3% 5% 1 cDNA, ] SYBR Green % & 9¢ 6%
PEATSERT PCR A5 TNF-o IFN-y IL-10 .CRH MR,
GR BEHFRIA, LA E & PCR 50K 1,
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&1 EREL PCR 519
Tab.1 Primers of the real-time quantitative PCR assay

%5 FEH FIMFSI(5°—3")
Number Gene Primer sequence
1 INF F-5"-ATACACTGGCCCGAGGCAAC
« R-5'-CCACATCTCGGATCATGCTTTC
) IFN F-5'-GGTGAACAACCCACAGATCC
R R-5'-CAGAATCAGCACCGACTCCT
3 1L-10 F-5'- AGTGGAGCAGGTGAAGAATGA
R-5'- CACGTAGGCTTCTATGCAGTTG
4 CRH F-5'- AATCTGCCACTCATTGCTCA
R-5'- TAATCGCCCTTTCGGACAT
5 MR F-5'- GGACAGAGTTGGCAGAGGTT
R-5'- CTCGGAAGGTGTAGAAGCAGA
6 CR F-5'- CCGTGGATGATGGTTACAGA
R-5"- CGGGCTTGGTTGCTATCTC
7 CAPDH F-5'- GGCACAGTCAAGGCTGAGAATG

R-5'- ATGGTGGTGAAGACGCCAGTA

VAL TR . DI 100 mg A2 AR ok, & T 2
mL ¥ PE 4, 858, i A 1 mL RNAiso Plus, VK%
ARG R RNA ; @43 6 BE 52 AR
RNA ¥ i K A I HC 40 B | 3% e i UK X RNA 218
SERNMEIEA TR 3 B2 % 350 S i W A5 KA i RNA
Wi SR cDNA ; WHE 5% A1) cDNA Bt =% i
B A E| PCR MR G b, #6417 S & i PCR
SV, MR ERRE IR 4 A H AR R N S 3L A
M3 CT{E LA S ACT {E, #F— 2l i cDNA R
BEEIY log {EXT ACT (HAER, i S B2 R4 0 HA
FEE T 0, U AR AP S 5L K i B B 20CR A
), 50 AT LA 3 2 7 22 Oy i BEA T AR E
1.2.3 B FRRRNT ok 2 SO il #e i I g%

BERERE L RRATT kgl 2UREA AT
IR AR Y 3 S B S 4 AU I S R AR Ak

AR BE . D PBS HEPE (15 min x3 1K) ;@ #
R 5E (1 ~2 h) ;@ PBS EPE(15 min x3 &) ;@
WK ;& SIS K 3 YK, BFK 15 min; © 267 i
K3 WK 15 min; @ B E NS A HE ]
LECE R BB E 1 h MBS 1: 300 & A )
B3 h;© K 70 CHRA; O BULRA 2N
eI R,
1.2.4 H¥mabr

FH SPSS 19. 0 #RAFHEAT e 50 B, T A B8 L
PPEC £ AR UEIR2E (& £5) Fon, IF N ANOVA 5 2
A3 K LSD A5

2 R
2.1 FAXBRTER® CRH.GR.MR mRNA

T

2 51 I, 5 Wistar 1IE# 41 H 3K, Lewis
AR i GR mRNA Rk BT+ (P <0.01)
1M~ Fe i CRH mRNA 383K B B FE 1K (P < 0.01) ;
Wistar-HYD 20K U F i CRH,GR \ MR mRNA ik
W1 (P <0.01) ; BEWIRZ T FlAY Lewis 41K R
H B f77E CRH JE AR
F2 F4IAH CRH.GR MR mRNA K256 ( x +s,n =10)

Tab.2 Changes of the expression of CRH, GR,

MR mRNA in each group rats

kil

CRH mRNA GR mRNA MR mRNA
Groups
Wistar 1F % 4H
Wistar normal 1. 013 £0. 089 0.994 +£0. 057 0.995 £0. 099
group
is 4
Lewis ) 505 40,179 1.228£0. 127 1080 0. 191
Lewis group
Wistar-HYD 2
Wistar-HYD ~ 1.312 £0.213 ™ 1.284 0. 140 ™ 1.356 £0.219 **
group

.5 Wistar IEF 4 LA, 7P <0.01,
Note. Compared with the Wistar normal group, ““P <0. 01.

2.2 BHAKXRTERS TNF-o, IL-2 IFN-y, IL-10
mRNA HIZE{L

23 g5 n W, 5 Wistar IEH 4 L, Lewis
ZH KRB F B TNF-o IFN-y \IL-10 mRNA 2350 i
FEAIG(P <0.01) 1 F Fefifi 1L-2 mRNA ik & T
# (P <0.01); Wistar-HYD 2H K B F il TNF-a
IFN-y mRNA Fik#] & T+ (P <0.01)
2.3 BLEBRMTERALEREHHNE

FA 1T 255 mT I e R A] DL, Wistar 1F ¥
2R BV L R S A B S R 208, H OB HES
Wiz 2 B 85 S g i M N R TR S
FILRARLAAR RIS Z2 1 KT R A AR . Lewis 41K BUEF
B B R T W AR 2ok AR B AT AR Y
ik . Wistar-HYD 2H R BB b IR K2 Jo 240 el 3 1Y)
SRR AR 20 6 25 4 A8 /N A0 A T L AR R A%
SEYL G 22 Aok HA B AR b
PR AR /N I LA e 3 B R

R 2 g5 5] I, Wistar 1F 5 20 R BT B i 28
JuA% (B | AR RS S5 40 I8 F T 58 il B 5 44 T M
Lewis 20K BUT Fe i i 2 T4 i A B Az R BT AN
W) | 2R A AR IR S ik /> | o 2 240 i 2 s ol 2>, 2 fike iy 358
B3 6 /N LI /D . Wistar-HYD 2 K BB A4 F
ki o 28 0 A4 L A BUAZ A A R T AR IR O 1 s 0, A%
TERAIASKEIN] B4 /D
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£33 FHHKF TNF-o IL2 IFN-y . IL-10 mRNA 7284k ( & +s,n=10)
Tab.3 Changes of the expression of TNF-a, IL-2, IFN-y, and IL-10 in each group of rats

3 Groups TNF-a mRNA L2 mRNA IFN-y mRNA L-10 mRNA
: o
Wistar IE% 41 1.008 =0. 096 1.007 =0. 123 1.008 =0. 103 1. 114 0. 157
Wistar normal group
is 4
Lewis £ 0.618 £0. 166 ** 1.504 £0. 216 ** 0.514 0. 159 ™ 0.460 £0. 133 ™
Lewis group

Wistar-HYD 2H

Wistar-HYD group 1.232 +0. 076

0.991 +0. 164

1.275 £0. 145 1.611 +1.310

.5 Wistar IER 4L HLE, ™ P <0.01,
Note. Compared with the normal Wistar rat group, ™ P <0.01.
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Wistar 1E 3 4

Mornal Wistar rat group
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Fig.1 Observation of the ultrastructure of adrenal gland in rats of the three groups

T B R, Lewis K EBUE'R L IRATT
eI H A B s 4 B XA 5 HYD 415 FH M R
A E XM B, 5 Wistar 1E 5 4K R H B
W25 P8R Lewis KB Z PR B BH M 44051 1) ¢
AT RE S HPA Rl DG 2 B I 4l A U A o %
DI & .

3 i

B BF R TIE R A AR MR T R TROK DR B
%, F i AR CE R B R DL K HPA il
Dife e mas . BB AWF5T R, HPA e 45
TR 28 RS AR E Jr R EZAEH , 78 HPA
FHTIREAC T B, B B [ BEREAM 6] Th1 4H ARG A2
Thl ZHAL00) 53 3% IL-2  INF-y F1 TNF-o BEHI3L B ¥k
EL 200 A AR K Y ) B, W5 S TGF-B 1)
AR, LA BB A B e R HPA AN
A AN [ R B 9 T R 2 12 5 O A 1) = g 3

P52 10770 i B B R UE A 3 B LR R e
G 240 L ) B A RN RE AL

i 7 B R 0y A A B B R TR AE S AL
BT R AR IR H UL PH R A A
FEA YERTT I TR 2 AR b B
PR AIL A 9k 2 1 JH v 2 i 1 2 SN i B2 o
WEITEUNE BRI, IR AR RSB 2
PR LASTALL Y BH R IR — 5 T A B A2 A R 2 5
P, BN T 2R E WIS Wi br, (H A bk i
il = J7 ik R OGS ] R 2 AT, 5516 DR FH
WIE R ISR LI AARFE ) R, @S £ AP s
PRI 5 v B R UE AR s AR T, 905 R A L 1Y
' BH i sh A5 A 2 5 I Mg R AIF 5 T 38 D)5 S g o
R XA

BATHTALIAE T Lewis K RAAKNAFELE HPA
EFE , 5 Wistar 155 K E L, Lewis K EUARTER I
T3 Wb oK V2 Bl S S A W R AR KA P
13 I [ R PR W Gl U] A2 e 5 PR¥BCHR 170HCS AL
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Wistar-HYD#
Wistar rat-HYD group

Mormal Wistar rat group

Lewis rat group
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Fig.2 Observation of the ultrastructure of hypothalamus in rats of the three groups

75 Cort, CRH, ACTH, cGMP ¥ B &% (P <
0.01) ", DXELRFFELE R Lewis KBRS 1 BH &
KEE— AR AE 47 42 A1 170HCS , Cort, CRH 4
B BH e AR s e FE A AR B AL Z AL, PRt FRATTIA
H Lewis KEUAT REHA [ &M B BH AT,

ARSZIAUIE T Lewis FCEVE FH B A4 BT 14 S E 3
I E It Lewis K BH B R BUF Fofisi TNF-a
IFN-y .IL-10 ,CRH MR ,GR mRNA 35 Fl'5 A .
T RGBS X L, $HE— B RARE T Lewis
KR BB BH A 51 P R T

ﬁﬂi%iﬁ}m, 5IEH Wistar K L3, Lewis
HAFUF T GRIL-2 mRNA E£iEH BT E (P <
0.01), 1 T Ffii CRH, TNF-a . IFN-y  IL-10 mRNA
FEHBIEAC(P <0.01) ; Lewis K EUE I & ik
PRAT AR b A8 D , H A BT K ; Lewis
KET B b 2 T A BRI A% R B AN I, 2k
A S ik /L A28 40 L 5 Aok L 8 kTS ) 6 /N
WD, ARSI AE AR R 2T AL FEAY Lewis
HKFBAETE B R PER CRH 5 K /K F F 3k  HPA
SR DI RE I , 77 S92 RH OC 20 M PR 56 TR A S
Fik A E b R e B R A B
7~ Lewis KEEA H &S HEAART, T Lewis X
BB BH AR BT ML A fRp ik — 28 R AT
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