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[(HBE] B HEANE L7 T 8RR 1T (cAMP) 5 538 B & # 5% FR 9% B % (DKD) /I BB BE AR b7 1 64 4 F
ML o 77 3% :30 2 SPF Z il ¥k db/db /N BRUIE B Pk IR 5% 3 F , A 0 8 # Kk B AL i B >11.1 mmol- L7, 3+ 8 JR 33 = 131 25 E /LT
(ACR)=30 mg-g" # WA i A5 2y o 4 WASE /N BB AL 23 R A A 2 M T L 45 A8 b e R R4 ( 701428 g-kg'-d ™) K A
2B (20 mg-kg'-d" )AL, B 6 ;76 H db/m /N R R as U4, 45415 53 bR AR L ok BB 1 M B T K 4% 7 JE I
YOI S SRR Sl K E B T, RREE 12 8 0 S0 A Bl AR W B AR B AR ARk O F R AR . TS AR R A
L HEASCRE I /)N L2 TR A (FBG) , 5% FH 4 1 3y A= A AU AG /J\EﬂJmHJLEF(SCr) 1L PR 2 A (BUN) SR 35 14 % F1 (uALB) \ACR,
KA RMRE I W (AST) (N AR LB W (ALT) B EEE(TC) H Il =R (TG) 98 F (LEP) Wi AL 1M 3 £ 1 (GSP) Lk
BFR(NS) KT BUE LT IR A R -G (HE) (o LER -5 5K (PAS) Al #t (Masson) Y 8 UL 8 H 4L U BEAR Ak . R T S 4
A7k (THC) K /I BR AR 1S A (PKA) .cAMP S J5 A4 45 4 25 11 (CREB ) 2235 ; 85 1 5095 B35 7 (Western blot) ki il /s BB 41
41 PKA B2 1k (p)-PKA ., CREB . p-CREB . B 41 Jf ik [ 9% -2 (Bcl-2) 3 11 26 3k 7K - 5 52 I 2% 0% 5 ¢ B 4 Wi 5% 20 LW (Real-time
PCR) Kl /I BUEF 41 20 PKA .CREB . Bel-2 mRNA 35K o G658 525 (41 H R, SR 2 /0N BURS M 28 8 L 05 8l T [ T
I F W (P<0.01) ; A= 4k 48 #5 7Rk BUN .uALB .ACR.AST .ALT . TC.TG.FBG.LEP .GSP.INS i # F F}(P<0.01),SCrH kTt
2R G 2E R L SR e, B X 45 7 T AL/ RO — BRSBTS R B R A A AR A R
BUN .uALB.ACR.TC .GSP.INS B & F¥{Ik (P<0.05),SCr . AST \ALT . TG .LEP H [B{R a3, 22 F LG it2¢ 8 . HAHLURHE
S3AT BE TR 2H R] D /DN BRI R JEE | R R ST 5K /N D T M S 2T 4 O RR A5 DKD e AR 9 MR RRAIE , 45T T 24 HT R R
B E . e A eSS R BOR, 5255 AL R SR AL F 414U p-PKA . p-CREB 357K - i F AL (P<0.01) ; HHIAIA]
FO 38, A0 B T 23 2% v ) i 4L 3 R KO B 35 B8 (P<0.01) , p-CREB Rk AT B a3, 22 B LS 1122 3% L. Western
blotZ5 R R, 528 FAL LR BB 2H p-PKA/PKA .p-CREB/CREB . Bel-2 5 /K - W] i FEAIR (P<0.05) ; SR BIZH L AN P X
T8 2% 7 R e g L SR kK P B N (P<0.01) . Real-time PCR 25 3 7%, 525 (141 L%, 58 41 PKA .CREB . Bcl-2 f) mRNA
Ik B R (P<0.05) ; S RERIAL L3¢, 4 B I Xl 4% 07 h i A R B W R (P<0.05) o S5 R0 BT X 4% U7 RE
db/db /IN BRI T BE , 24 1F i AR 35 0L BOm A 2k A, LB IR AR AP PR T 5 B cAMP 5 53 8% 003 B 2T 4 AL B4R SR I TEOK
-, BETN OR3P B T RE
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[Abstract] Objective: To investigate the molecular mechanism by which the Bushen Kaixuan Tongluo prescription exerts
a renal protective effect in mice with diabetic kidney disease (DKD) by regulating the cyclic adenosine monophosphate (cAMP)
signaling pathway. Methods: Thirty specific pathogen-free (SPF) male db/db mice were adaptively fed for three weeks. Mice with
a random tail vein blood glucose level > 11.1 mmol-L" and urinary albumin-creatinine ratio (ACR) > 30 mg-g" were considered
successfully modeled. The successfully modeled mice were randomly divided into five groups with six mice in each group: the
model group, the low-, medium-, and high-dose Bushen Kaixuan Tongluo prescription groups (administered at doses of 7, 14,
28 g-kg'-d"' respectively), and the positive drug irbesartan group (administered at a dose of 20 mg-kg"'-d"). Additionally, six db/
m mice were selected as the blank group. Mice in each group were given intragastric administration of the Bushen Kaixuan Tongluo
prescription at the corresponding concentrations, irbesartan, or an equal volume of pure water, and the intervention lasted for
12 weeks. During the experiment, the general conditions, body weight changes, and renal function indicators of the mice were
dynamically monitored. After the intervention, a blood glucose meter was used to measure the fasting blood glucose (FBG) of the
mice. An automatic biochemical analyzer was employed to detect the levels of serum creatinine (SCr) , blood urea nitrogen
(BUN) , urinary microalbumin (uALB) , ACR, aspartate aminotransferase (AST) , alanine aminotransferase (ALT) , total
cholesterol (TC) , triglycerides (TG) , leptin (LEP) , glycosylated serum protein (GSP) , and insulin (INS) in the mice. Renal
tissues were collected for hematoxylin-eosin (HE) staining, periodic acid-Schiff (PAS) staining, and Masson's trichrome staining
to observe the histopathological changes. Immunohistochemistry (IHC) was used to detect the expressions of protein kinase A
(PKA) and cAMP response element-binding protein (CREB) in the mice. Western blot analysis was performed to determine the
expression levels of PKA, phosphorylated protein kinase A (p-PKA) , CREB, phosphorylated cAMP response element-binding
protein (p-CREB) , and B-cell lymphoma-2 (Bcl-2) proteins in the renal tissues of the mice. Real-time quantitative polymerase
chain reaction (Real-time PCR) was used to detect the mRNA expression levels of PKA, CREB, and Bcl-2 in the renal tissues of
the mice. Results: Compared with the blank group, the mice in the model group showed listlessness, decreased activity, and a
significant increase in body weight (P<0.01 ). Biochemical indicators revealed that the levels of BUN, uALB, ACR, AST, ALT,
TC, TG, FBG, LEP, GSP, and INS were significantly increased (P<0.01) , while SCr showed an increasing trend with no
statistically significant difference. Compared with the model group, the mice in the Bushen Kaixuan Tongluo prescription
intervention groups had improved general conditions and a decreasing trend in body weight. Biochemical indicators showed that the
levels of BUN, uALB, ACR, TC, GSP, and INS were significantly decreased (P<0.05), while SCr, AST, ALT, TG, and LEP
showed a decreasing trend with no statistically significant difference. Renal histopathological analysis showed that the model group
exhibited typical DKD pathological features such as thickening of the glomerular basement membrane, expansion of the mesangial
matrix, and deposition of collagen fibers in the renal tubulointerstitium, and all treatment groups could alleviate the above
pathological damages. The IHC results showed that compared with the blank group, the expression levels of p-PKA and p-CREB in
the renal tissues of the model group were significantly decreased (P<0.01). Compared with the model group, the expression level
of p-PKA in the medium-dose Bushen Kaixuan Tongluo prescription group was significantly increased (P<0.01) , while the
expression level of p-CREB showed an increasing trend with no statistically significant difference. Western blot results showed that
compared with the blank group, the expression levels of p-PKA/PKA, p-CREB/CREB, and Bcl-2 in the model group were
significantly decreased (P<0.05). Compared with the model group, the expression levels of these proteins in the medium-dose
Bushen Kaixuan Tongluo prescription group were significantly increased (P<0.01). Real-time PCR results showed that compared
with the blank group, the mRNA expressions of PKA, CREB, and Bcl-2 in the model group were significantly down-regulated ( P<
0.05). Compared with the model group, the mRNA expressions of these genes in the medium-dose Bushen Kaixuan Tongluo
prescription group were significantly up-regulated (P£<0.05). Conclusion: The Bushen Kaixuan Tongluo prescription can improve
the liver and kidney functions of db/db mice, correct lipid metabolism disorders and glucose metabolism imbalance. Its renal
protective effect is associated with up-regulating the cAMP signaling pathway to improve renal fibrosis and reduce the level of
oxidative stress, thereby protecting renal function.

[Keywords] diabetic kidney disease (DKD) ; Bushen Kaixuan Tongluo prescription; cyclic adenosine monophosphate

(cAMP) signaling pathway; traditional Chinese medicine (TCM )
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BRFR JBRL BT R AT MBS A A Ak VB DN ) BT A 4k 1R
FRoe 2 IR, R AL 52 A, 00 Bom e A 2= L
SR A I B B A5 AR S Y S OIS A 2 4R B Y A
BERAMY . METIR R — 2697 2 DUV # - E Kk
R RGN 3, moaT 38 i B Bk RO
FIE 2% L) 2 1 R R L (H X B & AR B NG T I AT 4
10 BB E ST RCA R L 3R 30%~40% B8 e R
ESRD™ At , T’ A% DKD & %k (8 BL I, OF
it 1 4R 42 A A 200 E BB IR T BOR T R AN, B
FERER7INOE S e e S A s O ) 7 ST N 5 o

& 48 B2 27 7E DKD By s v 52 9 22 B8 0B 4 9 15
T BHAYA RN A G TREUH
R R R T AN T KR T N I R IR YT
DKD {25675, SEPRI7 i b1 o A A BTG i PR
B O RS, B T 2058 4% U7 AT AT AR R AR I ARRE
AR AE G2 P HERE S L SR, H R B B R AR B
1 ELAR Sy HLH U IR 5 OGRS 38 i = a) 1 O
BOMARBERERANEE, CAMREY K
BRI 1 (cAMP) /25 11 i A(PKA)/cAMP i JG
145 4 8 11 (CREB) 5 538 [ 7] 58 HL AT 2l 38 ' 41 4k
FESEVE T AR AR 5 1t A0 Ji e, AR BE R R T
cAMP/PKA/CREB {5 5 i , & 7E TR AR 540G T
LS T O PR B R T TE A AL DU
DKD (1297 52K B i 4 8 15k ms
1 ##
1.1 Zh¥ 7R SPF gt db/db /B 30 H L 1
Ji i (37.58+0.62) g, [A] Jid] i Af 14 ¥ A= A4 db/m /) FR
6 H IR (24.38+0.35) g, AL IR E QIS IR E 2
BHE A BRA A, 255 30 ) 6 #& ik 5 SCXK (75 )2020-
0009, SC55 341 37 T A6 58 v [ 25 K 2% SPF R s ¥
SCH U, /N BRUTE TR 20~24 °C L R X B 50%~
70% I M A2 B A 12 h 2= Nl KR A L E R ROK
N B bR E S5 A R HEAT IR 3R S B WV AT IS
SYXK(3)2020-0033,
1.2 B3 ARUFEC AR R K2 Yo
Z= B ox W b aE i, it 1 i 5 BUCM-2024041506-
2090,
13 Zh9 #HEF XM I mEK4s g(it 5
2203064) ;12 30 g(#*5 2305028) (/K% 6 g(Ht*5
2102002) 5 A 20 g(#L5 2212041) P fE A 15 g(Hit
5 2211065) Wl 15 g(4k5 2301028) SR H 10 g
(41t 5 2210008) . A= H1 % 20 g (It 5 2308010) . 1] 8%
W 20 g (45 2305087) . & % F A 20 g (it 5
2304033) \Ek P 2% 52 30 g (L5 2209056) |\ 7T

30 g(#1t*5 2303039) HE K+ 20 g(Hk*52202043)
41 30 g (Ht 5 2305097) (1 25 H 20 g (Ht 5
2304044 ) 2H 1, H 25 0K Fr 1 0 T G B R AN BRE 24
A FRTEAE A AL b s R AR A PR AT A R 4R
PR 25 0T AT %8 A A 2020 4F il AR N R
FIEE 25 B0 ) SR o il £ O s K B 4 % L AR 25 R
J& 2R BT A IT DR R R 4 AR E Wi o TR
T BB o I AT PAAiK 2 7 % 1.43 g-mL ' A 25k
BE o JE Db I R (B vE AR 25 4 B A 1 2 ok
J20171089, #LA4% 0.15 g/f .4t 5 DA203) .
1.4 i F HARR-PL(HE) e o iR -5 R
(PAS) UL ¥y . N = 8 (Masson ) 4 8, b i 22 245 (#0I0
FEYE IR LW R A R A AL 45 4 Bk G1005 .
G1008.G1006) ; 11 =0 2l ) 20 21 5 & H il 43k ) &
(I v e il 2 P s 2 B ECA PR\ L 5 PC201)
PKA. CREB. # 2 1t (p) -CREB. B -l 3 & H
(B-actin) FL 4K (26 [ CST 24 A, #5420 51 Jy 4782,
9197.9198.,4970) ; p-PKA | 111 3 HT % — 1 (3% H
Abcam A Al L L5 4 9] 5 ab75991 .ab6721) ; B 4 Jifl
Ik B 98 -2 (Bel-2) Bt 44 ( 3 [# Proteintech 24 ) , it %
68103-1-Ig) ; SuperReal % 't % £ Fil i 128 51 (b 5t K
R A LR A BRA AL LS A1024A) ; % 4k
TP AR I TR L B A Ak /N B D A K R
& RPN (DAB) B aRF & (db b4
B A 0 8 R A BR 2 Al 5 43 51 PV-9001 .
PV-9002.ZLI-9018).
1.5 f¢#% HY-YQ-01 %I B BS-420 4= H sl = 1k
ACCERIINE B A= 4 B2 97 vl 1 e A5 BRZA ) ) 5 3K 1S A
& 2 e B O ML (FE [ Sigma 23 7] ) ; BXS3 A%
27 W 5B ( H AR Olympus 2 Al ) 5 JJ-127 B i /K AL
JB-P5 A 4 AL (R W R AW T AR A ;
782BR20794 %I CFX Duet 52 i} %¢ Y6 5 & 58 4 fili ik =X
J2 )% (Real-time PCR) R 4 (A 4 A fiv EE 24 77 i [
AR T] ) ; RM2016 5% B] A AL (i e R A 2%
A BRA ) s KD-P &2 U5 5 AL CHi TR A28 1%
HAHBEA ) HY-YQ-08 %I 48 T 7 ] DR-200BS [if
P A (T 8 48 TLAE A 2% A B 23 | ) ; 043BR83677
3 PO UK X L 721BRO623 1 B B i i A% A% (35
Bio-Rad 2 A) ) .
2 Ak
2.1 DKDERPEM  db/db /L2 3 & & B 4 37
Ji o 8 R A R 1 S BE ML I AR >11.1 mmol- L
(FF & 25 [EVBE R 93 U 22 W5 PRI 12 WA o) , 11030 IR sk
i H A FJLEF  (ACR) =JR T &= F & H (uALB)/JR
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WUEF>30 mg- g™, WA TNy DK D 55 57 gl 2
22 AR KIS NI db/db /N ELEHL 5>
RS (n=6) BRI KMEFFZE L 7R L
e Ny . S E 6 H db/m /N RAE R A 14,
95 25 59) AR Al N - BRUAR 2 T AR A ) e e B 0 K
FELANEFF XTI L g BB MY T 2.8 g/E2y, LIk
FE hy v sl B 20 2% KL L A R 2 4 )
WEST7.14.28 g-kg'-d" AN FIF L % L A
P4 R B 4 28 T R FR K . e D 341 B
4T 20 mg-kg'-d' AR DL VR . H R EIROKE
PFRREE T3 124,
2.3 MACRESAH  FWLSHRE KR LET
B A AR O TR AR IR IFEAS , BR R AR OK 24 h s
AR E P IREGH R, JF B E2mL LW & LE,
4 °C .3 000xg &5 0> 10 min ( & .02 42 822 em, T
), 5 B LS R E e B L, -20 °CIEfF
Mo B 12 h )5 % 8 B (FBG) |, J5 47 4% IR 3k
BRI, &5 & A i L 4 °C .3 000xg & 0> 10 min, 53
%, -80 CCARAE# s B ELL 25y Sy 2 40, B T 3B 4
B2 4% Z 5 WP 12 0 B2 A0 b, B T IX 4
SV R T AT §5-80 °CR A7, T8 1 e B B alb
1 (Western blot) £ .
2.4 fEARWE SR R4 A 3 A BT
SE R uALB, 1154 ACR ; I 3% 7 1L JLEF (SCr) LR
F A (BUN) \ R& LA M AL B (AST) (N AR
R B B (ALT) | B IE [ B (TC) | H o = BR
(TG) . & 2 (INS) (% % (LEP) H# b 1L v 25 1
(GSP) o JRUE K il AH G 48 b b L 3 AR e A= R
W5 BT A
2.5 HAZURIAKI R 4% 2 5P E
HAZ AW ERAEY R, 4 547 HE (PAS .
Masson 4 & i /K S5 #F B, Wi T A4 &
Ak
2.6 REEA AL (IHC) £l 5 24121 cAMP/PKA/CREB
WA CE IR AL AT R g Kk
Ab 3R, AT PR AAE B LD I B AR AL B S
WU R BT 4 °C 5% 5% M —di (p-PKA, 1:5 000;
p-CREB, 1:400) :[FBF F i % . WH , B ER —HiIF
FEPUEVE LA KA R B H AT A A RN . I
DAB Y #EAT W8 SO, i R RS e i i . G
Ji G B FE K, v PR B B 1 O 2 B BRI
WAL PR BHPEAE 5 o
2.7 Western blot Kl 5 0 41 cAMP i % & H 52
B BGE B AR B 2 AR TR S O S R
. 90 .

EH,RMEAEREBCA)MEE A WKE, 5
Jin A Loading buffer, 95 °C il #4il % & A A & o SR
10% 2 TN M I Bl 35 Ji¢ F UK (PAGE ) 8 i , T 7 6 G
Je WU (25 we AT B RE vk BEIE B S K
W A — $ii p-PKA, PKA. p-CREB. CREB
(1:1000),Bcl-2(1:5 000) ,B-actin(1: 10 000) ,4 °C
WEE R, KHZTBSTIHW® 3G, R E ILF
P 1gG —Hi(1:10 000) , TBST ¥ Uk 3 ¥k, i A k.2
KGR AT G R B L R 1] Image TR 5E 243
Br 2% I FEA

2.8 Real-time PCR 5 il '& 4 21 v #; I cAMP/
PKA/CREB {5 5 il 4 mRNA £ 35 R s ¥4l
215 RNA $2 0K 7 &5 52 BUE 41 215 RNA, K
W5 Ja B8 B 573K 70 & 10 B A R SR A R
cDNA . J6EFEFIEE :42 °C 15 min B [ 41 DNA
F Bk B % 595 °C 3 min i K, 724 T -20 °C#
7. BfiJa 18 SuperReal %¢ 5 & &= TR 157 Bc i B2
NiAR %, F Real-time PCRAX P b7 4748 . b 34 A2 7
J 95 °C i 28 7 15 min, 95 °C A8 1 10 s, 65 °CiE &
30 s, 3L 40 AN 0E R o RLH I EE -3 B R B A A
(GAPDH)fE R N Z X, R A 27 3k 47 A X
WM. A SR 51 B b 5 BB 2 AR W RHBCA B
AN E AT A L, BARBI A W 1.

x1 s5|MF7
Table 1 Primer sequences
EE JPH(57-3") K /bp
PKA I it GCTGGAGATGGTGAAACGGA 671
T CGTCCTTGAGCTCCACATTC
CREB 2if AGCAGCTCATGCAACATCATC 152
T AGTCCTTACAGGAAGACTGAACT
Bcel-2 i GCTACCGTCGTGACTTCGC 147
T CCCCACCGAACTCAAAGAAGG
GAPDH  Iiif AGGTCGGTGTGAACGGATTTG 95

T GGGGTCGTTGATGGCAACA

29 HitF Uik P A £0E 34 1 GraphPad Prism
9.0 BRAFGE T 43T 3 Jr 25— Fnt 22 4 ) F A ] B R R
D5 225007, SR )5 PEAT Tukey K 86, 804 DL X + s £R,
LA P<0.05 K 22 5% A Ge it 2 L.

3 £5

3.0 Kb 4% 5 XF db/db /)y B — B B0 B 5
M 25 AN BRAT R TR R, B O6 5 R A
PR Y G e, RG  25 BB, U6 Sh I 1) KR B AIG ; AR 4 24
/N FUIR S B R A A — 2 R



H32 B8 1M RELEFFFEHRE Vol. 32, No. 11
202646 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2026

3.2 AMBEIT L 4505 X db/db /N B BREE BRI B, A A 25 4L/ R BUE A R BB g, A 8 A L B

SEE AN, 5 A A g, B A 2N B T i 26 5, Ho kb B IF X0 4 05 ) a2 AR B g
WERN, EFA G EE L (P<0.01) ; SHMAR  WEK2,
F2 WEFXELS I db/db /MREREMNFIE (3£s5,1=6)
Table 2 Effect of Bushen Kaixuan Tongluo prescription on body weight in db/db mice (x+s,n=6) g
4151 Fit/g-kg! 0 44 8 J& 12 4
S HA 24.38+0.35 29.88+0.46 32.92+0.90 33.14+0.49
O 241 37.27+1.46% 45.63+1.85” 49.38+3.52% 50.86+4.69%
A I XCE 2% 07 AR i 7 36.47+1.40 44.07+1.84 43.41+1.33 40.03+1.36
AT X E 2% 0 v R A 14 37.57+1.01 44.23+2.05 42.47+3.36 40.25+4.78%
MBI 38 4% v R k4 28 38.03+1.62 43.28+1.63 40.82+1.87Y 36.49+1.93"
JENNRUS ik 0.02 38.58+1.66 44.63+1.66 46.03+2.10 44.83+2.43

T 525 A Y P<0.05,7 P<0.01; ST 4 Ho g Y P<0.05,%P<0.01( % 3-% 8 [A])

3.3 #NEJF L E 4 5 X db/db /N BUE ) RE G 5 W

Ha A g ARG /NR SCr i Tt s, 2 7
JC 48 it % & X, BUN,uALB ., ACR /K ¥ B i T} &5
(P<0.05,P<0.01); 5 A2 L0, 40 FF 2l 4 7
BHAGHSCrHBEMBE , ZF LHEIT¥E X,

£3 WNEFXELAXdb/dbMNRE B0 (X+s,n=6)

BUN ,uALB ., ACR 7K V- B i ¥ {IK (P<0.05, P<0.01),

Forpr BUN DAUAR B - 238 28 7 e 0 e A ROR e i
%H%‘JPZ 2 7 v A RO i, B LY IS 2
4/NEL SCr . BUN A ik fa%h , 2 R LG it ¢ 3 L,
uALB ACR I Z &ML (P<0.01), W3,

Table 3 Effect of Bushen Kaixuan Tongluo prescription on renal function in db/db mice (x+s,1n=6)

21 51 Fl /g kg SCr/pmol- L BUN/mmol-L" uALB/mg-L" ACR/mg- g
25 H 4 53.76£0.91 6.79+0.26 1.69+0.13 9.54+1.01
IR 2] 61.34+1.89 9.08+0.73" 4.16+0.19” 63.08+9.92%
NG X3 4% 5 IR 4L 7 55.69+3.55 6.99+0.54% 1.81+0.05" 21.37+0.62"
B 23 4% 7 TR 4 14 50.45+3.02 6.48+0.26" 1.21+0.08" 19.99+2.03%
NG T XGE 4% 5 e R A 28 51.59+3.09 6.01£0.30" 1.34+0.09" 22.72+1.38%
JE UL b IH 2H 0.02 55.33+2.31 7.93+0.48 1.37+0.09" 27.00+3.83"

3.4 HNBEIFLE L Xt db/db /N B D g g AR
s 5as A, SR /N [ ALT L AST.,
TC.TG 7K F B W J+ & (P<0.05, P<0.01) ; 5 5 744 25
WAz b IF 3 4 0 45 45 25 41/ BUAST L ALT K

IR (P<0.01) , %M JF 038 2% 75 ) 2 41 TG /K F i
F AR (P<0.01) , R TG KA BRARE H, 22
SICGE T S, B WY 3 45 25 41/ B TC AT B AR

e, 22 5 gt B L, TG K F B3 B R

SRR, 22 R G E L, TC K & % (P<0.01), W34,

F4 WEFZELAIT db/db/NFREFIEE BRI (x£5,n=6)

Table 4 Effect of Bushen Kaixuan Tongluo prescription on liver function and lipid metabolism in db/db mice (x+s,n=6)

25 Fl /g kg AST/U-L" ALT/U-L" TC/mmol-L" TG/mmol-L"
2 H4 158.80+6.44 56.31+3.00 2.40+0.08 1.2240.11
H R 241 310.20+53.30" 206.70+24.98% 2.98+0.21" 3.71+0.22%
A0 T2 3E 2% AR e 2 7 202.50+£22.27 125.30+8.74 2.09+0.06" 3.1340.18
#NE IT K E 4% ) 14 263.10+31.37 166.80+34.28 1.94+0.10" 2.23+0.32Y
AN T K3 2% 7 e ) R AL 28 266.20+22.96 166.80+22.61 1.97+0.05" 2.96+0.26
IEANRYS:EE: | 0.02 215.30+14.43 101.70+£20.41 2.50+0.19 2.42+0.31Y

.91.
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3.5 AN L 45 7 X db/db /s BROBE AR Y 5

HaE AR, LA H /N FBG . LEP .GSP . INS
KPR (P<0.01) 5 5 AVZ LUK, 45 45 25 20 /)
L FBG JC B I 4, b & JT 2030 25 J5 45 25 2H /N [

R5 WEFXELAX db/db/MRIEREHENE (F+s5,1=6)

LEP KA BEAR 3, 22 5 RG24 X, Je N v
25 /N LEP B 5 B AR (P<0.05) , % 45 254 GSP .
INS 7K P W] BEAIR, 22 7% A Ge 2% 2 L (P<0.05, P<
0.01). W35,

Table 5 Effect of Bushen Kaixuan Tongluo prescription on glucose metabolism in db/db mice (x+s,n=6)

215 4t /g kg FBG/mmol-L" LEP/pug-L" GSP/wmol-L"! INS/mU-L"
g kg rg p

2 HH 4.1740.26 5.32+0.18 127.30+2.69 7.99+0.13

TR 2 18.87+3.84% 6.46+0.22" 239.40+14.98% 23.34+2.16%
AN I3 4% 7 R 7 28.2242.30 5.60+0.30 201.80+4.68" 18.52+0.72%
ANEIF X8 4% 7 R 14 28.00+3.33 5.98+0.46 193.30+5.79" 15.64+0.33%
NPT E -y 28 33.30+0.00" 5.50+0.08 178.70+2.63" 14.57+0.23%
Je W vb g 0.02 25.62+2.36 5.27+0.14% 163.80+2.32% 14.28+0.57"

3.6 ANE T I8 45 07 XF db/db /)N BUE 41 405 B2 Y
M HE Y8558 Bon 25 (a4l BUB IR 41 21 2544
T B /NERIE SN, B /NG b B 20 25 0 e
B 20 rp mT LB /N BRE 25 S FLI | R I 40 b R A
A PR R E A IR B NG T R A0 R s R AR
e B AN T 2 25 O AR b L R R L e

DUYDIHA P B bR B A kst . LR 1.

PAS Yt o 25 B R L 23 (1 41/ BUR /0 Bk 40 it 4
F 5T AT UL D AR B AR 2 v ] UL N EK A i A S
Jo K R OB, i M 5 2 RN B R 4 K
R 2 ) UL Vb AR AP R B AR A —
EWE. WK 2,

TE AL 2 UL BB RS2 5 C AN PF T 2038 2% U7 ARGR) 2 5 D AN B T 2000 26 7 v 00 4 2 5 B4 5 T 2008 465 5 e 770 ek 2 B DL Vb 2 (1 2.

[ 317)
E1 #SFZELZF db/db /R EHLAREBER S MM(HE, x400)

Fig. 1 Effect of Bushen Kaixuan Tongluo prescription on renal pathological morphology in db/db mice (HE, x400)

B2 #NSFXBELF I db/db/NR G HL MMM ERITIRMF I (PAS, x400)

Fig.2 Effect of Bushen Kaixuan Tongluo prescription on deposition of extracellular matrix in renal tissue of db/db mice (PAS, x400)

Masson 4 (.25 5 R, 25 FHAL/NRUE /N Bk S5 H
TEH, A] DL b ik 3 R DA A O AR B R 2 o a)
DB /0N 3R R[] 5T B R € R AR AR DOAR &b
EE RS R (AN N B S QEN RS 2 A N ]
IR R AR A AN R R R ek . UL 3.

3.7 AN JF L 4 5 X db/db /N [RUE 4140 p-PKA

p-CREBRILMFEM 525 (4 H s B 4L/ BUE

41 41 p-PKA . p-CREB # & 2 J§ i 3 % ik (P<
© 92 .

0.01) ; HHIARIA P, #5203 45 07 v 20 /)8 B
B 4l 21 b p-PKA ik & 3 8 (P<0.01) . W
Kl4.%6.

3.8 Fh'E T X i 45 J5 XF db/db /) BRUE 4 4L
p-PKA . PKA . p-CREB.,CREB . Bcl-2 % 4 % ik i 5%
M 5 a8 A He g, B AL AN U AL 40 rh p-PKA/
PKA . p-CREB/CREB. Bcl-2 & H % i& W] i F# ik
(P<0.05,P<0.01) ; 5B LL 55, 4D B T X008 4% 07
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B3 #SHZXELFX db/db/NR EHLAFHENMREENM (Masson, x400)

Fig.3 Effect of Bushen Kaixuan Tongluo prescription on degree of renal tissue fibrosis in db/db mice (Masson, x400)

pCREB

A B C
AL LA BRG] CLAMNE JF 2058 v 3R ik 4L (181 5 1D

B4 #SFZIBEL T db/db/NR S HLE F p-PKA . p-CREB K ik

IR0 (THC, x400)

Fig. 4

Effect of Bushen Kaixuan Tongluo prescription on
expressions of p-PKA and p-CREB in renal tissue of db/db mice
(IHC, x400)

Fx6 WMNEFXELAX db/db /MR E AL p-PKA . .p-CREB &R ik
MR (x+s,n=3)
Table 6 Effect of Bushen Kaixuan Tongluo prescription on

expressions of p-PKA and p-CREB in renal tissue of db/db mice

(X+s,n=3)

20 51 Fl/g-kg'  p-PKA p-CREB
RSkl 81.47+4.87  3.26+0.76
LAY 2] 10.67+1.49% 0.26+0.05%

0B XE 4 05 PR A 28 74.78+2.57" 1.60+0.29

g gl /N B 4L 41 b p-PKA/PKA | p-CREB/
CREB. Bel-2 # 1 % ik W 2 8 i (P<0.01) . W
Ks5.%7.

3.9 AT ZE 4% )5 %F db/db /N B 41 4 PKA
CREB.Bcl-2 mRNA £ibmyszm 52 HALE,
R 2 /N BB 41 40 PKA .CREB . Bcl-2 mRNA %
ik AR (P<0.01) ; SHTAILL L 45, 40 B TF %058 4%
J7 R & A b BUE 4 2 PKA L CREB. Bel-2
mRNA ik B 5 311 ( P<0.05, P<0.01) . VL3 8.

p-PKA WD S S S S e S S 10 kDa

PKA s ssms s s s s WSS S s 40 kDa
r-CREB [ B O O R 43 <.
CREB [ i i o S s w43 KDa

Bol2 WA 2 o0:

[-actin - S ——— — —— — 12 kDa

A B C
B 5 db/db /RS HLEH p-PKA.PKA.p-CREB.CREB,Bcl-2 &
BRZ Rk
Fig. 5 [Eelectrophoresis of protein expressions of p-PKA, PKA,
p-CREB, CREB, and Bcl-2 in renal tissue of db/db mice

4 itig

A 4 v B2 SCHR B8R B A 1 20 DKD B9 44 L {H 4
LU IR PR A5 i PR F20E , BRAC P B 2 25 35 ik R LA
PR COCHME AR UE TG P B A R A S
HZHEmKER, QAT X% Ir. %I
MR AR AN B 2%, Be AT B I B A 2
ZE 4 TR A LA M 2 ) o B2 P S KR I Il 8
2517 R B A R A XU R o A DA M B L 2R B
VLB RS A RS 2 TR AT B DL R B
FhT R T [ B ERORG L ( 24 1 2 R 1 2
AR B Y, S Z AN B A AR 2 AL
IRIT R W . AR 25 B A 58 48 7, J7 v 4% 20 401
P 5 AT G 2 B G T RE S 2 I, 5K
I 2% BE 0 ) e Ak A K BT -B(TGF-B)/ 22 B IR /95 &
PR 32 A Rl A G A 5 B = 2 11 (Smad) 5 %5 200k
07, U P ) T 2T 2k b B BTG B B 5 By XL 2
AR A% 5 5t R F -k B (NF-«B) i 1 4 5 19 4 0 2
IO, 2% it DKD (48 P 2 i R 251105 1 2% 88 4 3 i
OIS B e s PR 1 B, AR DG A - 2(Nrf2) /A5 4804k S v o8

£7 WEFKIELKFTT db/db /MR 'E AL A p-PKA PKA . p-CREB.CREB.Bcl-2 E A FRIEMHIM (¥+s5,n=3)
Table 7 Effect of Bushen Kaixuan Tongluo prescription on protein expressions of p-PKA, PKA, p-CREB, CREB, and Bcl-2 in renal

tissue of db/db mice (x+s,n=3)

21 51 Fl /g ke p-PKA/PKA p-CREB/CREB Bcl-2/B-actin
2 H4H 1.000.04 1.000.05 1.00+0.06
TR AL 0.62+0.07" 0.46+0.03 0.70+0.09"
AN I XC5E 2% 07 v R A 28 1.11+0.16" 1.010.08" 1.11+0.07%

- 03 .
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*8 IBAXELET X db/db/NR B HL 1 PKA,CREB. Bel-2 i
mRNA RIZHFI (X+s,n=3)

Table 8
mRNA expressions of PKA, CREB, and Bcl-2 in renal tissue of
db/db mice (x+s,n=3)

Effect of Bushen Kaixuan Tongluo prescription on

Ak

2159 ., PKA CREB Bel-2
/g-kg
= 1.00+0.01 1.00£0.08 1.00+0.06
LT 2 0.19£0.07” 0.74+0.01% 0.44+0.02%

FNEFF GBI REA 28 0.93+0.197 1.16+0.02Y 0.83+0.12Y

F (ARE ) i 4 1 58 Hi S0P i 22 2517 A0 e 55 ) T
5 N T UL 3-3 i (PI3K) /4K 113k B(AkO) 5
S g AR A T R AT s T PR
Fi% 1% A B P (AMPK) /W 3L 3 4 85 i 45 = R R
F1 (mTOR ) 38 B 9 1 [ W, o038 B /NG b 4l B AR
L IRTRE VA G AE

cAMP {5538 B VE > 40 Jif B 12t 1) 5 56 P 3R 3k
P AL DR, )12 2 5 4 AR A7 I R IR Ty g
Y S FEE AR, A E RS EXE
FEV O R HUIRES T, IR R IR L (AC) i k2B AR
% AR cAMP, J5 # ZE # BTG PKA . TR L1 PKA
I 35 3 17T 9 198 b 5% 5% P CREB, JE i HL 3% 1%
7 p-CREB®', K J5 , p-CREB ¥ i A% , $5 5 1
PN IF 45 A ¥ )T 3 F X A CRE, Ji 3l F liF 80
SEH Bel-2 (5% sk 3Rk R LB T-/E A W2 40
J 5845512224, 2 DKD g BEUEFE o, 45 2 5 I B A
53 o XU BB IR cAMP G RA 25— I b 3
T B ZH 2NN AC B A AR S P DT — O AR AR
B 0% BE R TR B (PDE) 1Y % fift 5 M L I &5 3
cAMP /K- 5 35 R BE L 3XRR AR G A R B I 55
PKA/CREB 5 514 5, 5 & &Rk D) GE 2 1 P &
O A B BT T R AR T O A T R N,
JIIEEN = WA= S i = A= (51 D B R i P T
B 1] BTG cAMP {5 538 B B 2R 4R B NE AR 4 0
fE. WFSEIESE , cAMP/PKA 18 8% 7% 16 A B T 4 45 2
4 i 2 LR AR 3Rk PR R /N BR DR 2o B T A
PE, B 120035 DKD R AE P M B (IR R B, 59
fizi8 , CREB 1] 5 5 8 A 1k ) 157 fL i 2(SOD2) 45 hit
S A il R DR 2 S, AT D 4% DD #3253 77 7 1Y) B 71N
(Y R AR € TR N B R 1
Bel-2 %35 A R AR SR 1A fa 1% 388 B 1) v Tt Ofs L 410
il 6 M AR R DR A Al R S 32 S A A, A v R
TP B b A B R N R M AR B
W5 UE S I A I R AR 0T e 0 e I e S AR &

. 94 .

(AGEs) B 8 e HoAZ A0, DT sl A2 1 /) 35K s O e
398 R R AN AR . TRV TR R 3 T A
JIE i 5 T R v AT R T i ¢ S B E 2 ' N Bk
B A L A) T £F 4 b aE R0 sk, H Rp kT
cAMP {55 5 38 [ ¥R T4 B T X 38 4% J7 2k 3% DKD
5y F AL S v R 25 1

AW 5T 3k ] db/db /)N BB UL A 2 DKD Jii 3t i
38 b RN P X 2 T SR AT 25 4 T S0P Al O E
TR R B — o i IR 2 4k . S g &
FWT, R0 TF X8 2 5 T W I 2038 db/db /) BRURE R
R, B UCENREDIRE. HAh ANVE T X 4
J5 T Y Sk e 0N OB B AR, 2 WD B R T B R
R ELAE o B IE 412058 B 24 PR A R4S TE
LA 4 T AT G2 i db/db /N BB /N ER RGBS R R
P i QO W N =R TG S e T A
DKD i A8 R AE |, iff — 20 R W% 07 B A B 1 19 e
DKD %=V o 43 F WL — i Fe 48 7, #h
%38 7l i E 3V db/db /N BB 4 41 PKA
CREB. Bcl-2 mRNA £ ik /K ¥ f p-PKA/PKA .
p-CREB/CREB Bcl-2 % [1 £ ik /K F , 1% cAMP {5
53 A% 0T R, 2 T R B R BT SR A AR O ks
U 3k 5t P ) RE

Zi LTk #h B X 45 7 B 3% db/db /R
(4 JHF B Dy B, 24 1E R AR 25 L SR Rk i, i
it B cAMP {5 5 3 % 980 5% B 2 4 Ak 728 K AR A
Wit AL E IRe R E . AR
BT MNFTF 22 30 45 7 B 3% DKD Y43 F 245 B4 ML
ANAX Sy ol R T A 1 S 5 AR i, T A B e 9 45
cAMP {55 5 38 % 14 5 8 DKD VAT S M 25 5 7 Mg
Fohh o T EEULI A AR O N R S 412!
I B 43 - KT IR S AN B I X3 45 Ty AT i o 4
cAMP {55 53l % % 4% DKD &I /E L {8 4 A 95 K%
T R AL 43 0 ik R M R 2428 3% [T (BDNF)
50 UE T AE , Rk 5 B FF IR IR R, DLt — 2

6 ¥ FLAE LA 4
(RizEmse] xmeh(PBARRT A FEE)BE A

B FRRFRG ARG LEEH EAF R,
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