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Mechanism of Kangxianling Docotion in Intervening Renal Fibrosis Through PI3K/AKT/mTOR Signaling
Pathway ZHONG Li-ping, MA Zhi-heng, YU Ke-na, HE Li-qun” ( Shuguang Hospital Affiliated io Shanghai
University of Traditional Chinese Medicine, Shanghai 200000, China)

[ Abstract | Objective: To study the effect of Kangxianling docotion on PI3K/AKT/mTOR signaling
pathway and its mechanism against renal fibrosis. Method: Totally 60 C57 mice were randomly divided into sham
group (n =10) and operation group (n =50) , the surgical group received 5/6 nephrectomy. After two weeks, the
surgery group were randomly divided into model group, Kangxianling low, medium and high dose groups and
rapamycin positive control group, with 10 in each group. The sham group received 0.5 mL of normal saline, ig,
Kangxianling docotion low, medium and high dose groups were given 0. 5 mL Kangxianling drug orally (0.1, 0.2,
0.4 mg+kg™'), rapamycin group was given 0.5 mL rapamycin gavage (0.016 pg kg '). Mice were sacrificed
after 12 weeks of gavage. The 24 h urine protein before the mice were sacrificed to detect 24 h protein
quantification, the orbital blood was collected to test serum creatinine, blood urea nitrogen; the remnant kidney
was collected to observe renal morphology by HE change; PCR was used to detect PI3K/AKT/mTOR mRNA
expressions in kidney tissues. Result: Compared with sham operation group, model group showed significantly
higher 24-hour urinary protein excretion, serum creatinine, blood urea nitrogen, PI3K/AKT/mTOR mRNA
expressions ( P < 0.01), with significantly renal pathological changes. Compared with the model group, all
treatment groups showed lower 24-hour urinary protein excretion, serum creatinine, blood urea nitrogen, PI3K/
AKT/mTOR mRNA expressions (P <0.05), with improvements in renal histology. Conclusion; Kangxianling

can decrease 24 h urinary protein quantification in mice, improve renal function and delay the occurrence of renal
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fibrosis; its mechanism may be related to the inhibition of the expression pathway PI3K/AKT/mTOR signal.

[ Key words |

fibrosis
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( HZ TaKaRa /& ®], #it 5 RRO37A) , 5E B 2¢ ) &
I f & ( H A TaKaRa 24 A] , #it %5 RR420A) ,RT-
qPCR 519y L A9 TR AR MR 55 2 7l & %, )7
IR,

&1 RT-qPCR3|#1F3]
Table 1 Primer sequences of RT-qPCR

# 3197 91 FIRE
/bp

GAPDH  [-iF:5'-GCCTTCCGTGTTCCTACC-3' 183
FiF :5'-AGAGTGGGAGTTGCTGTTG-3'

PI3K 3% :5'-AGAAGATGATGAGGATTTGCCC-3’ 175
N UiF :5'-CTTGACTTCGCCGTCTACCAC-3’

AKT 3 :5'-CTGAGCATCATCCCTGGGTT-3' 172
N UiF:5'-GCCGTTCCTTGTAGCCAATA-3’

mTOR [ :5'-ACCTTCTTCTTCCAGCAAGTTCA-3’ 239

T :5'-CGATCATCTCGATTCATACCCT-3’

1.3 {Y#%  CFB-3120 %)k ¢ it PCR L (3 [
Bio-Rad 24 7 ), 5804R Y v& 7k iy i .00 AL (7 [
Eppendorf 23 7] ) , keyWrice-D™ C3i multifunction %!
f o B o Ml (32 B Thermo Fisher 2 ] ),
Biophotometerplus %! %8 4h 43 5% S & 3 (1% [
Eppendorf /2 #] ) , STAT FAX 2100 %l 4= 5 3/ i #1 {X
(328 Awareness Technology Inc 23 &) ) , Fvloi & #5%
R A B ( HAS Olympus 22 1)) .

2 JiE

2.1 sk Kendyirk  ENPERTE 1 S %
15 el B AL 23 R M T AR 20 (10 5 F1F- AR 4 (50
RO L8 5/6 B UTER J7 125l s e B A R, LA
2% % 4R 0. 07 mL 47 /)N BRUE T8 5, /N BUR
e I BCA N BE 5 73 2% B A B X IR ZE R R & 1
em R0 BEASOR ) R U0 1T, A S BCHR 2 SR
JE Bl 107 B B, P D10 10 32 2 00 B3k B B o
K#y0.05 g, B it 2 1k i, 4% G WLZ Sz ko 10 d
JE TR S 2R, T ARE R AT 72
FIE R B IE LS FR, RIS 2 8 IR BE R i 9] i AL
JiF, WLEE LR JE 5 B D). B A RS R R I S (R TF R
M, FARHABEHL D N T ARBIRIA ST RI7E &
FIEH, FMERA, BH 10 H, K52 ARER
T IRbRHETT R Y S ig 16T A 4l ig 0.5 mLA:
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HERK BRI BT R DR v 5] 20 23 ) 9 Rk
32 0.5 mL,FEKKHK0.1,0.2, 0.4 mg-kg ™", FH
PEZ 4] ig THATEFRO. 5 mL, F k) 0. 016 mg-kg ™,
BH g 1Rk Sk ig 12 ],
2.2 BHIUWRARE Rl g 12 )5 5N,
WA B H LU 2 By, 1 10% w4 /R Bk
5, 2K CH UM A S A 3, DI 2 o JEE A
DIt HE e, 55 1 7 B 4 20 F Wl A o
J& - 80 CUKA TR, Ui ] PCR,
2.3 PCR ¥ %5 4H 2 v PI3K/AKT/mTOR mRNA
ki B RNA fhE2 AW A H IO B 4L, R A
Trizol — 0 RNA ; RT (356 5% 5 ) [ [/ : B Total
RNA 1 ~4 pg iA%] 0.2 mL PCR &, Jit A Oligo
dT 1 wL A DEPC-water FEAFE 12 Lo B E
70 °C 5 min J5VK¥& 3 ~5 min, 7£ 0.2 mL PCR 4
MM A :5 x Reaction buffer 4 wL,Inhibitor 1 wL,10
mmol-L~" ANTP mix 2 pL, Transcriptase 1 pL, fi %
AR 20 wl, JRAJJE 42 € 60 min,70 °C 10 min,
fE PCR R R PRGN A RT 74 (SR B2 i 8 o it
m 1 L, SybGreen mix 10 pL, Primer 1
(10 wmol-L"") 0.4 pL, Primer 2 (10 wmol - L™")
0.4 pL,ddH,0 8.2 wL, MH O (P ERFLH)
B 96 L PCR #ie, B &0 J5 A 96 E & PCR
A, BESE SO 25 #F:94 C 1 min FUEME S, 94 °C
15 s—60 C 34 s—72 C 15 s(Zya/m) ,40 4~ 1F
P,72 °C 10 min, i il 20 Wy PCRSOE Y o
FtE . BAHBIE YOE R, id R C fH.
2.4 geitsear e SR SPSS 16.0 Gtk it Ay
GEAF ot BAE DL« = s RoR, AL HeBCR H 7 229y
Br LA P <0.05 HZERAGIFE L
3 &R
3.1 X/NEL24 h BREE FE & R R AL VLR K
s SRR R BB /N 24 bR
FE B I IR 3R A WUEF K F 3 835 T (P <
0.01) ; SRR LA, KA 7 /N 24 h JRE &
i MTE PR R AU K TR (P <0.05), L
2,
3.2 Xp/NRUEIEZH U0 B A Ry iR TR
/NERTCIR R SR O AR B /N TE Y Bk, AR AN i K
SEF AR BN JCZE S, R BUC AR AL, TR
PR IR Y o AL R B £F RAR G S 2 0T U ek
kb Bt g4l B N 5k BR G R i, AR A0
N o vz o R R A BN 2R 4, ) BT LR
RNEANNIZIE , A LF 4 fl . Per Rvb s
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x2 MARAMNMR24WREA RER IEFHMW (2 £5,0=10)
Table 2 Effects of Kangxianling decoction on 24 h urine protein,

blood urea nitrogen, creatinine in mice (x +s,n=10)

a5 ) PREF A JLEF 24 h R M
/mg-kg ~! /mmol+ L ~! /pmol -1, ~! /mg-L !
[CEPN - 4.72 % 0.19 66.77 +11.25 13.93 +1.70
LR - 22.25+1.21")  685.28 £37.42")  71.32 x4.321)
e R 0.1 18.21 £1.32%)  632.42 +14.32%)  32.47 £2.72%)
0.2 13.12 +1.28%)  409.42 +11.852)  26.07 +1.902)
0.4 10.10 £1.582)  350.24 =10.782) 28.86 +2.192)
FHE S 0.016 9.11 +£1.352)  240.25 £17.60%) 20.02 +1.58%)

S ETFARALEDP <0.01; SEA LA P <0.05(% 3 ).
AT UL Nk A R NEE TSR, AR A A R
FiR RE G A bR /INE 2R 4 R] S AT D 8 A
B2, BRI AL /N R R R AN i A B T R R

AMRTFARE ;B B C. R 0.1 mg-kg™ ' 4:;D. HFR 0.2
mg kg 'ZE. HLFR 0.4 mg-kg 4L F EMEEA

1 {IARFNNREHRRFEZHI M (HE, x200)

Fig.1  Effects of Kangxianling decoction on pathology of renal

tissue in mouse ( HE, x200)

3.3 X/ 12 K 'E 4 44 PI3K/AKT/mTOR
mRNA FEAKFR#m 5RFARH b, B A A
NERR B K E RS (P <0.01) s SBR[,
Ut RAL L 45 50 B ARG AL Y 3 3k 2 R IG
(P<0.05), W33,
4 itig

B £F 4 b 218 VB I A e 2 2R ) i Y
I, B L AN B 45 A, AT LA ke Sl
B T B 2k R IUE 5 0 R R R, O B AR /NER
T Ak ] B /NS 2F 446 . PI3K/AKT/mTOR {545
WS 5L R GA A AE K B B o A SR R
B A7 5 30 % 5 B R 2 2 Ak 5 B O PR ' o 4
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*3 HARAMREAL PBBK,AKT, mTOR mRNA ik 7k F
M (x+s,n=10)
Table 3  Effects of Kangxianling decoction on renal tissue PI3K,

AKT,mTOR mRNA in mouse (x £s,n=10)

H B PI3K AKT mTOR
20 51
/mg'kg" /0 - AAc /7 - Aac /2 —AAC
IPEN - 1.00£0.12  1.12%0.11 1.15 £0.25
i - 1.61 £0. 117 1.59+0.21" 1.78 +0.15"
W R 0.1 1.42 £0.21% 1.41 £0.132  1.62 +0.13%
0.2 1.23 £0.32% 1.24 +£0.11% 1.42 +0.26%
0.4 1,11 £0. 127 1.13 £0.23%  1.21 +0.13%
1 1 1

EHEZ  0.016 .06 £0.22%  1.05+0.12%  1.10 +0.15%

KGR, 5 BLAE Ak B UT A 6

PI3K J2& —Filt B P 5 PG 156 JUL A 8% il , Akt 2 — il
22/ 5B R B G , BE 98 B R 1k BURh 2 1, mTOR
TG RMEA R AKT Tl ER" . %EY
I 5 LT A OC R B, SR R BB A PR A A
F(UUO) B AW 5E PI3K, AKT, mTOR Z5 11 W5 iz 1k
K, HEGRB/R T dE ST ARAML PIBK,
AKT,mTOR £ [ # B2 1k K F 01 Ao 458
i PI3K/ Akt/mTOR {55 @ B2 £k 7K ~F- 76 5 00 iy IR 45
Z54L(UU0) KRB fp 2 @ ", EE sk
SRR Bon 12 Ji J5 B A 4] PI3K, AKT, mTOR
HEARIBKFBIRT A Y B E I, W PBK/
AKT/mTOR {55 i % 2 5 5 £F 44k & £ kK &,
Yoon H E 25" B 5% tempol — Fli it 48 1k 71 2 75 3 i
PI3K/AKT/mTOR {5538 #% 1 HI % 50000 4 bR A8 45 B
/N BB A 0 R B AR AR T, A3 AR R BT R S 5 3
KT KIMEEF LT e, 25 5RFARH
FHEE , tempol &b (1 /1N BT 8] 55 £F 4k 4k 5 3 A1
H 4518 tempol 254 1] fig i 1 4 i PI3K/AKT/mTOR
15 5 6 TS B 22 i B 2T AR B IEVE . £
SPGB A R Bos S EROR A WE, BUEF R &R YT
H24 hIRE A, IRFE A, M LEF A B8, &30 A
(SIS EARE S A Tl o - N N A
PI3K/AKT/mTOR {5 53 #% £ kA &, $2F R 7 )
PI3K/AKT/mTOR {5538 #4177 FH H AL 6 7T g 5
%7 AR FIAE O o I WF 52 00E 52 3 1Ak A
JFH il i EL o 12 308 B A 0 P e i B A AR
KR AN B 55 2048 8 EC9706 21 i, 45 T 18 W
KeAr 07 10, W AR HO6 B8 i EC9706 41 i f2 PI3K/
AKT {55 38 F 52 M, 45 5 w5 oAt 241 b 5 38 1 1
I AT 07 24 2 B A R ECO706 4 g 41 il 4 HI
ek, PI3K, AKT 25 (1 40 i/ o e g o [ A 28
S0 2 Al I 7 B 25 BT 2T R R, 0 I Ak 5 AR

Jilhn g, %) PI3K/AKT/mTOR {5 5 3 #% il il 54 5i%
24 hJRIEH LE MU AE SRR E Y W .

g LTk, B g U0 LA s b B A TR BT 2R
RI7BA W E AR, U5 IRE, i 1k B 2T 4R et
Ji& , JLHLHI AT BE S il PIBK/AKT/mTOR {5 5 il f#%
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