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[(FZE] Bl 50 WU A AT A48 5 B BH R &5 1 1 6E X BB T, 9 45 7 4 DRI T 300, W4 45 13 JL o T8 1 K
Rl i A R AR R 2 (JAK2) M5 5 3 5 7 FI G SRS 1 3 (STAT3) FIF X Z 4K o (LXRa) 85 IR R 33K 19 82 ), #%4F JAK2/
STAT3 15 5 538 4 5 5 BH e K BUIML G S AR DG, 535 :SD KR 60 HAM W IE# 20 BB 4TI (2.43 g-kg™") 7
FHIGR 4 im S0 AT AR R B BE R O R BY , T 2R 3 BT, BB 2 S 1 45 7 A B K, B FOL A i R 4 T 4 A LIR B
ig , o I 1L AR S 4 B H I =8 (TG) B B (TC) A% %5 B2 I8 45 1 JE 15 8% (LDL-C) , 75 %5 &2 I8 25 1 JIE [& i ( HDL-C) 5 37, f9%
2 AAG I JF 41 20 LXRa 25 [ %15 , RT-PCR K5 52 56 K BUF 41 41 JAK2,STAT3 Ml LXRe JEH Y £k . SR 5IE W4l k¢
RIH K R MLVE 7 TG, TC,LDL-C & B3 & (P <0.01) ,HDL-C & # B FFEAR (P <0.01) ; SR ¢, 45 VA U2 K R i
iH™ TG, TC,LDL-C § & R T (P <0.01) ,HDL-C & WEFHE (P <0.01) . 5IEH 4 5, B 24 B R &5 Ie i e KR
TN LXRe 35 2235 W 4 n (P <0.05) ,JAK2 ,STAT3 F1 LXRa R F kI (P <0.05) ; SR 8, 47 7 AL 4 KR RIF M
LXRa i H AW B9 (P <0.05) ,JAK2,STAT3 Hl LXRa FE K R AW > (P <0.05) . &5 : JLiE A T (9 44 i 3 19 5 FH 8
155 Mg I 455 780 AT R R GE Ak B R T JAK2/STAT3 5576 558 B% vh 19 JAK2, STAT3 Il LXRa 45 [ F1 kB AT 52 0 17 1L 3¢ v 1 vl =
T 7 OEL (1 st g A3, A A hL PT e E a 0 ) JAK2/STAT3 {55 e S 30 8% vl A G 48 i D 28 1 700 66 R Yy 6 38 ke e AP 28 Bl 1l VR
LAY EE RS
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[ Abstract | Objective: To establish kidney-yang deficiency and hyperlipidemia rat models through high
dose of hydrocortisone injection, with intervention by Yougui Wan, observe the effects of Yougui Wan on janus
activated kinase signaltransducer 2 (JAK2) , signal transducer and activator of transcription 3 (STAT3) and liver X
receptor o (LXRa) protein and gene expression in model rats, and to study the relationship between JAK2/STAT3
signal transduction pathway and blood lipid abnormality of kidney-yang deficiency rats. Method: Sixty SD rats
were divided into normal group, model group, Yougui Wan group (2.43 g +kg '). Kidney-yang deficiency rat
models were made using high dose hydrocortisone injections. Normal control rats were not modeled. The rats in
model group were modeled and received normal saline. Rats in Yougui Wan group were modeled and received
Yougui Wan suspension ig. Triglycerides (TG) , total cholesterol (TC) , low-density lipoprotein cholesterol ( LDL-
C), and high density lipoprotein cholesterol ( HDL-C) contents were detected. Immunohistochemitry was done to
detect LXRa protein expression in liver tissues, and RT-PCR was used to detect the expressions of JAK2, STAT3
and LXRa in rat liver tissues. Result; Compared with the normal control group, the contents of TG, TC, LDL-C

in serum of model group and Yougui Wan group rats were increased significantly (P <0.01), HDL-C content was
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significantly decreased (P <0.01). Compared with the model group, the contents of TG, TC, LDL-C in serum of
Yougui Wan group were decreased significantly (P <0.01), and HDL-C content was significantly increased (P <
0.01). Compared with normal control group, the expression of LXRa protein in kidney-yang deficiency rats of
model group was significantly increased (P <0.05) in the liver, and JAK2, STAT3 and LXRa gene expressions
were increased (P <0.05). Compared with the model group, the expression of LXRa protein in rat liver of Yougui
Wan group was significantly decreased (P <0.05), and JAK2, STAT3 and LXRa gene expressions were decreased
(P <0.05). Conclusion: The kidney-yang deficiency and hyperlipidemia rat models made by hydrocortisone
intramuscular injections may affect blood triglycerides and cholesterol metabolism through up-regulating JAK2,
STAT3 and LXRa proteins and genes in pathways transduced by JAK2/STAT3 signals. Yougui Wan may reduce

the content of lipid in model rats by inhibiting expression of related cytokines proteins and genes in pathways

transduced by JAK2/STAT3 signals.
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L1 Y 8 JHi# SD KE,60 H, ik, A&
(200 £20) g,SPF &, iy 4 i Bl K 2% ] U B= 2 B
SH B o 3R AL, B & R UE S SCXK (F8)
2004-0007 ,
L2 2y Kk w &kl s S (S
11072512, g HACE R A BR A ), A IH AL
(fit*5 120203 , 7] 1 % 74 il 25 ety B IR A |)) L 259

janus tyrosine kinase 2; signal transducer and activator of transciption 3; liver X

H B A RS R IR 5 AR 22 1 IR B KA A
T A L2 CHIAE A IO TR
K R A2 0. 243 gomL T IR B . KL
Bz (4t 5 10009218, [& 25 4 M), — 2% (4t 5
10023418 , [& 25 % A1) , 75 A &K (H#t 5 H9627, % [F
Sigma 2~ \] ) , S 20 ALK & (#HE5 PV-9000, Jb 50
PEERAEWEORARAT) ,DAB & (a5 & (it
 AR1022 , U L8 A TG R A ), Hah
=R (TG) 150 & L EUIE [ B (TC) U5 & v % R
A A R E B (HDL-C) 38050 & AR e %5 B2 5 2 P I [
B30 & (LDL-C) , B0y {1 At st b Ak FE 28 A BR A Wl 5
JF X 24K o (LXRa, #t 5 ab41902, 3% [E Abcam /%
"] ), Trizol (it 5 15596-018, 3¢ [F Invitrogen /A &) ),
cDNA 2 — 55 5 i A & (Ht 5 #K1622, 57 [ 48
Fermentas /% @] ), SYBR Green/Flourescein qPCR
Master Mix (2X, it 5 #K0242 , 57 F4i %8 Fermentas /%
F), Ex Tag™ (4t 5 DRRIO0OA, H A& AKARA 2%
# ), DL2000 DNA Marker ( #t & D501A, H &
TAKARA 7/ #] ), DL15000 DNA Marker ( §it 5
D502A, H A< TAKARA A #]) .

1.3 U RM 2235 B Y] A HL(FEIE Leica 23
F)),E100 A A ¥ B G ( H A JE B A Al ), DHG
9203 A A1 FE IR GOX TR A ( BIERG R S I A
FRAT]) ,Eco RIS 926 € 7 PCR X (3£ [F Tlumina
AN 752 BUERAN O BT (R gR TR AL S
AR ), HW-SY11-KP2 Ay P fH I 7K i 85 (b 50
T RALERAGR A BR A H] ), AJY-0501 2 21 41 /K A%
(TR LR A A, LP115 % pH 3f (7 [ Metter-
Toledo GmbH /A 7] ) ,CPA R 1 K (b3 28 £ F) i
IXES RS ABRA R ) ,EDC-810 & PCR % ( 4 81 35
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R A BR A ), TY300 B 7K F H ik AX (db 5
F 05 H KA AT BN 7)) L, JY02S 48 R4 A (b 5
HEATRIKEEARAR) .

2 Hik

2.1 SR 60 2 SD KR, BEHLA M IE
W BRI AL, R 20 B BRIE R 44N,
HoAy 40 HOREF AT 1 A5, 185 B R FH L & A6 7T 1
5 1 B T g L R OB E 2R R R
/7 8:00 im A FER K 5 mL-kg ™' HAH KR
E2F 8:00 im S ALAT B4 5 mL-kg ™ (ZGHHSE R 5
g L7 FELE 15 do S 16 RITUG AN LA ig #
VA HLIR A 10 mL-kg ™" oA 41 52 86 K R BER K
10 mL-kg ™", #4E 30 d,

2.2 fRARK I

2.2.1 sSZEREIMLEE TG, TC,HDL,LDL & W
Sk B ¥ BB, 92 MR 00 4 U I A T 4R AR

2.2.2 ARk LXRa ZE U0 A B A
PRI 52 I 06 A2, P PR T 2 1 K A B B 30% 3t
AL A AR EIRIEE 15 min, DL FH T P9 I Mo A 4k
Yy, PBS vk, MR BELF R —PUE MR K
BF4CHAETWE LR RIGHBKAEE TV
JE IR A s B 37 CCE A R . T
R A ALY bR 10 =90 1gG 2 R AK 37 C1H IR 48 0
EE R IR TR R R Y = R AR R g B R 2
F L HBRAK MY R 2k B, R Harris 75
ARERBY JKYEJEH 1% W B4k, 15 H A ok
KR E . SBEMRRIBK, R I & o B E
B L% H 28 A Ak e £ BB A7, LA A i A B8 % IR
BE VAR UR, H e 008 B = T S AR R 5
Yo fe Jg LSS, F PBS R AR — B S B¢ 0o
M. SIS R R A 44k I b LXRer 85 11 BH M i i
PR RARE A A S I EIRCR B R G a5 A
KB M Y 0 )5 LXRa YR A 28 A, T 15
S8 K A Sz e L BF P A4 i R 1 3R IR Y R S o

®1 HEAAMKXRME TG, TC,HDL,LDL &8I (x £5)

2.2.3 RT-PCR #: ] JAK2, STAT3 HI LXRa HY %
ik M4 Genbank % % 9 K Bl JAK2, STAT3 A
LXRa VL K B-actin ¢-DNA J£ 51, | | Primer Premier
5.0 B FN Oligo6 A4 1 A7 W) 5 AH OC 1 bb 48, 1E #%
[vi) Y5014 %58 125 1 IX Js 3% 11 JAK2 , STAT3 Hl LXRa 3738
S . 51 R SRR A BRI S A RS A A
B, 7 8 40 R Bactin b i 51 #) 5'-CACGATGG
AGGGGCCGGACTCATC-3', B-actin F i 5l 4 5'-
TAAAGACCTCTATGCCAACACAGT-3", 7= ¥ K )i
240 bp; JAK2 i 5] % 5'-AGATATGCAAGGGC
ATGGAG-3", JAK2 F ii% 8] 4 5'-GTCAAGGATTC
GGGAGCATA-3', /= ¥y K JiF 205 bp; STAT3 I % 5]
¥ 5'-TCACTTGGGTGGAAAAGGAC-3", STAT3 T if
21#H 5'-TGGGAATGTCAGGGTAGAGG-3", = ¥y K Bif
174 bp; LXRa L7514 5'-AGACATCGCGGAGG
TACAAC-3’', LXRa F iif 51 ¥ 5'-TGCAGAGAAGA
TGCTGATGG-3", P24 K JiF 200 bp, PCR K % .
2 x SYBR-GreenlO p,L,ﬂ‘Eﬁi 1 p,L,J:TﬂE?%I%% 0.5
plL, B 3 )., PCR I 414 :95 °C #2874 30 min
J5,95 CASPE 15 5,60 CIB k55,72 CHEM 15 s, 11
W40 o BN S LR AR B S kAT 8Os i
PR ILLL , 1155 Threshold cycle (C, {H) . | H] HL 4%
BB LR 4 BT SE N 2 B RT-PCR 45 5,

2.3 GiitsEsr e R SPSS 19.0 B 1T 4
THEEA T AL B 5 BERL LA & £ s oK, P 2H 8] L85
HEAT ¢ K5, 22 20 R PR PR B AR T O 22 43 #r, DA
P <0.05 B ERAGIT¥E L,

3 #R

3.1 ¥ty TG, TC,HDL,LDL &®WEm SIiE
B LR, AL A b R BRI JE HDL-C & & [ AR
(P<0.01),TG,TC,LDL-C & &TF& (P <0.01);5
BERY 20 Lo, A7 A AL K R HDL-C & & 7 5
(P<0.01),TG,TC,LDL-C & &AL (P <0.01),
W1,

Table 1 Effects of Yougui Wan on TG, TC, HDL, LDL in rats serum (x +s)

20 51 F /g kg ! n TG/mmol-L ™' TC/mmol-L ™" HDL-C/mmol-L ™' LDL-C/mmol - L ~"
EH - 20 1. 151 £0. 132 1.459 £0. 557 1.254 +0. 117 1.289 £0. 568
gy - 14 2.027 +0. 348" 4.543 £1. 676" 0.575 +0. 243" 2.727 0. 659"
FFAL 2.43 15 1.430 £0. 557" 2.418 +0.245% 0.832 0. 774" 1. 741 £0. 449%

T SIERALEYP<0.01; SHEIH LY P<0.05,7P<0.01(£2~3[),

3.2 WRRFAZL LXRe EHREMEN HIE
A B KB LXRa 19 °F 3 K B (H 1B 2
- 110 -

B (P <0.01); 5 LA, A H AL KBl LXRa
1 F- 21 B B S B (P <0.05) o L3 2.
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F2 AHFAAMKER LXRa FREHAEK EHREBENFMm (v £s)
Table 2  Effects of Yougui Wan on average gray level of LXRa«

positive cells in rat (x +s)

25 51 Fldt /g kg ! n LXRa
EH - 20 63.16 +4.75
157 - 14 105.28 +2.06"
VS 2.43 15 91.73 +1.22%
3.3 NI REJF414! JAK2,STAT3, LXRa mRNA 3

KM 5 OE R 4L L R, B AR OR R 414
JAK2 ,STAT3 ,LXRe () mRNA 33k B FF i (P <
0.01); 47 5 AL K BUAF 41 41 JAK2, STAT3, LXRa
mRNA [3RIEH BT (P <0.05) 5 5EIRIZ 4K,
FIA LA K BT 2H 4 JAK2,STAT3, LXRa mRNA f1
RILRFERM(P <0.01), L3, K1,

3 APAXMKRIFAL JAK2,STAT3, LXRe mRNA ik 1 5
i (xxs)
Table 3 Effects of Yougui Wan on JAK2,STAT3, LXRa mRNA in

rat liver tissue (x +s)

I
21 51 n JAK2 STAT3 LXRa
/g kg !

EH - 20
Y -
UM 2.43 15

1.01£0.01  1.05+0.03  1.02+0.19
14 12.26 £0.15" 9.04 +0.58" 4.37 +0.68"

3.10 £0.13%  3.64 +0.23% 2.27 +0.38%

- actin
LXRa
JAK2

STAT3

1,2, B ;3,4 B4 ;5,6 AAMLA

B1 HFAALXMNKBRIFALR JAK2, STAT3, LXRe mRNA %%
=

Fig.1 Effects of Yougui Wan on JAK2, STAT3, LXRa mRNA in

rat liver tissue

4 it
JAK/STATs B4 N — X EEMNESH S &

7, ES 5MBAK WS AT N i
T, BE A R GE $2 8 JAK/STATs 18 B% al LA @ i
Leptin i % Jig 1 A7 945

JAK J& — i 5T N AE 52 AR B AT s PE R i 45
TG, TAK BTG 52 14 M 5T DN B o T 2 TR Bk ik 6 TR
b STAT $2 4t 35 {37 55, STAT J& —Fh BB 55 DNA 45

HWEARE, %Wa&%&1&1nvLﬂ%1%Eﬁ KA
B VR o AR 29 i i 4 4 4L Al RT-PCR
K BUIF 2020 JAK2 , STAT3 (75 (4 e L R ik &
LR 4 A B ZH 40 JAK2, STAT3 JE 1A 1 35 35 &%
R, IE B 4K BUIT 4140 JAK2 , STAT3 3t P % 3k 7159
2 DN B PH R v R I RE A5E AR OR B JAK/STATS 38
S T

LXRs J& T Z R KR 5, LXRs j&—26m]
i 3o 25 A T R TS 0 SR TR D A 2 R TR AR
FLRB 2 20 JEUE L BR D AL 45 . LXR (Y 6] 43
#WZIVQ 2 i, LXRa F1 LXRB, H LXRB ik
J7 M LXRae HURE S 78 T IE IR 7 2020 B (L2l
Gl Ik, 050 % W Ak bR/ U LXRa/LXRB 3 [
#t O & B SREBPLc A1 AE 7 MR & 1 B (Y % 15 Ik

SO AR XN BUR 4 B LXRs % 3

T0901317 J& , & B i% 4 3h 7 J“b'jz%iﬁumlﬁfzﬂhﬂﬁﬁ
T = T KON A 9 H i = R e

LXRo B0 J5  4EH R X 11ZIS<LXR/RXR)E#@
R4 -G T SREBP1-c (1 #0 5E [K 13 i JIF X 32 44 g 2%
Jofk (LXRE) I J5 {2 #F SREBPI-c [y % 5%, ffi
SREBP-1c¢ mRNA FIA% 25 &S A T 35 m, 5] B 4 42
JCF 2545 B 1 (SREBPs ) J&: 25 5 56 S 7, 2 Bl i
HEiE -3 - W e -2 G R B B % s N F R % ( bHLH-
Zip) SR 51, SREBPL-c K #3E [H £ 45 Z Bk 4 i o
RALEGE (ACC) E N, HMGCoA & il £ [ , HMGCoA
W G SE A, G R A I (FAS) 3 P B AR i
PR, 3 S 00 g 75 B3 0, 5 B0 i =R A R
Hg 5 VTR F E T SREBP [5] B th 36 5% T LDL 3%
& (LDLR) i) %35 , LDLR 45 1 M it 2 A 25 14 A IR
GEEGAEL T S

AR YR S 50 3 B I U 20 U0 S BE 48U Y LXRa
B B HAR 5 R AR BR AR b L 0 4
PR B K BRIP4 20 LXRa 2K R 3E R A 3%
B, A AL K RUF 480 LXRa 25 (A 2L K 3£
A TS, IE H AR U440 LXRa 2 13 A
FEIR LT, 2 A AR R KRR nT REE a9 TG JAKS
STATs 3 B, 1M 7% T LXRa M H T i i A 56 5
HH

ST g R R, A7 A L4 oK BUIF N JAK2,
STAT3 K& R 19k F LXRa 25 RIS R (19 R AR T
BRG] KRR, 48 3 4 DU A7 05 AL 7T R J2 3l ok 1
JAK/STATs i@ % M1 40 il LXRa 25 19 7 JIE 19 %
Ik, TR 20 T AR A TR L X R RB R A A ILIRYT
' B R K BRL v M ISR (4 BIL D, A 2B 3 TR AR YT
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