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Effect and Mechanism of Sequential Combination of Tripterygium Glycosides and Phellinus Linteus on
Renal Injury in Focal Segmental Glomerulosclerosis Rats

WAN Feng!, YANG Ruchun'*, TANG Yuewen', SHI Yanpeng', TANG Xuanli!, LI Yougui?>, ZHU Xiaoling',
WANG Yong]'unl(l .Laboratory of Nephropathy, Hangzhou Hospital of Traditional Chinese Medicine, Hangzhou 310007, China;
2. Institute of Sericulture and Tea, Zhejiang Academy of Agricultural Science, Hangzhou 310021, China)

ABSTRACT: OBJECTIVE To observe the intervention effect and mechanism of tripterygium glycosides and Phellinus linteus
on early renal function and pathological damage in focal segmental glomerulosclerosis(FSGS) rats model. METHODS The
FSGS rat model was established through single nephrectomy and repeated injection of doxorubicin. Different interventions were
conducted with Phellinus linteus decoction, tripterygium glycosides, and the combination of them. Serum creatine(Scr), urea
nitrogen(BUN), and blood fat were analyzed. Masson staining was used to detect the pathological damage and fibrosis degree of
kidney tissue. RT-PCR was used to determine the expression of renal cortex Collage IV, Fibronection, MMP9 and TIMP-1.
RESULTS Compared with normal control group, the kidney function of the model group was significantly lower(P<0.05),
whereas the levels of 24-hour urinary protein, blood fat, and myocardial enzyme were significantly higher(P<0.05). Compared
with model group, different interventions could reduce proteinuria, improve renal function and lipid metabolism, reduce the level
of myocardial enzymes and improve cardiac injury. Generally, the combined group was superior to the single intervention.
Besides, the combined intervention or the tripterygium glycosides group both could significantly reduce the accumulation of
extracellular matrix, increase the expression of MMP9 mRNA whereas reduce the expression of TIMP-1 mRNA.
CONCLUSION The combination of Phellinus linteus and tripterygium glycosides can effectively improve the renal function
and pathological damage of FSGS rats, which is expected to provide new treatment measures for the prevention and treatment of
FSGS.

KEYWORDS: Phellinus linteus; tripterygium glycosides; focal segmental glomerulosclerosis; renal injury; intervention
mechanism
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B /INERASE AL PR P B HLE G 8 R g
Y E R, AR EA AP . PrEfl ., iR
S BRI SR AR DL

FNHATHIE, A RRETEE T BRI 5507
AT FRATE 5T B g R 7 [ 9 a0 A 4, by 8 b
KAEMMICICH ., T2 12 B R R i
RIZHH R, EIRTTALS, HAFE AR R
O A2 IS ) I DA R P ) i 2 S R 41 R A A 5 A
DI ABEZH T WO SRS L, PIEHERF
T T B 224 % Jey k1 BB /N BR A Ak (focal
segmental glomerulosclerosis, FSGS)JK 5 #1473 1%
THEM .
1 R
1.1 ¥

30 HIEHEH SD REL, &, 5~6 i, 1Kpiat
160~180 g, W [ -1 P4 R - L SL B s WA PR
A, LRPVFIIES . SCXK())2013-0016; 3
YISV IE S . SYXK(#7)2014-0003, fa] 723455
. =R 18~26 'C, MXHBEE 50%~60%, 12h

A AE s, 3K/ 8~15 Yk, H R FIIOK .
1.2 25

g 2= (I SR A RA T, #5:
1712E1; A% : 10 mg); THAMEEZ (V1750 388 il
A RN, 5 : 180103 ; HLAS : 10 mg); TRIzol
reagent(Invitrogen, USA), Primescript™ RT reagent
kit 2 SYBR® Premix Ex Taq™3J¥ | TaKaRa 2y
a) s Gl G ok A AR TAEY) TRR (i) ey
ARRATF] . AREE S ER LA R B e bt
H VLA RO B2 e 2 A BRI 9T R 28 . AR
{8 v 24 R 7 ik ) 5 3 BOK R
1.3 REifili &

S (TR, IR FHEFER S
NHEIE 10 g-d's [FZSA RTINS, fEAN
FHRHFEE 8 gd!s FMRIEFRAARR A
AR KRR TN &, SRk E
30 min, FIHl 30 min, XUZZAALUE, AR,
P F KRR 1 R, M2k, SIFER
RUBWRAR BT TR
2 75
2.1 FSGS KEUBAIRE T b T BRI

K R BB A FARXS B FIBERIZE , 1%)%,
L Lb 2 BRI, TF AN 20 R BRUAT A 0l e 2l 1)
B, FARXIREATIF R RL . FARBAIH KT

T E AR 22 2021 4F 1 A4S 38 4545 2 1)

A1 G R RS P R (5 mgke ™), 3G,
PR F KR ST EE 2R (3 mg-kg ™). FARX IR
FRUFH 4 1 2R FRER K R R 5

FARXS BRLH R BRI 0 HRA, T ARAEAY
MR NI Rl REHMELRE
T, REARIE R H IT IR HE4T 2 5K AR T
7, TR 1R 2 mL#EE, IEH X R A
HMFEERKHES . FABSTHAMNRESE 5
(EER I Z 5T R B THE BIRYT o BRE 2R
Fe R TIE, RIER S DTER Y H T iR 55 87K R
FIMER . WEE 5 FTHRH TR ABEZ IS R iE
JKRGAHE EIRYT o 45 10 FAE Egh kb, HBCE
ELHE
2.2 24 hREEE . FIEE. O WU ST RERE )
il

SRR FRAEAT B VIR 4 JE AN 10 J8 3 s AR
i, Wk 24 h PR, MEREAREFWE ., 510
JRAR IS5 AR = S BRI, 250 0 B I
A A ARG I 0B R D REFEARSE
2.3 RT-PCRKGIMN'E L4 Collage 1V, Fibronection
MMP9 1 TIMP-1 $:F 3Kk

TRIzol #EHLANME A RNA, HZ) 2 pg M RNA
WHE AL cDNA, 14T Real-time )G E & PCR
§44, GAPDH VF ANZ IR, 5I¥F 51 I3 1. PCR
JCWAKRZ (10 uL): SYBR Premix Ex Taq(2x) 5 uL,
Forword Primer (10 pmol-L™") 0.5 uL, PCR Reverse
Primer(10 pmol-L™!) 0.5 uL, ¢cDNA 0.5 pL, ddH,O
3.5 uL, F ABI PRISM 7500 % )¢5 £ PCR §H4{X
FIEATRONE, S 95 CHUENE 10 s, RIFHTR%
PFUEIE 40 K : A8tk 95 Tx5's, 1Bk 60 ‘Cx31s,
ZE0UH 202 H I mRNA Fk7KF
xz1 EHAHFF

Tab.1 Sequences of primers
B SIIFHI(5" 10 3%)
Collage IV 1E.T1]
Collage IV X I
Fibronection 1E 1]
Fibronection &[]

GATTGTGGTGGCTCTGGCTGTG
TCGTTCCAGGAAGTCCAGGTTCTC
TGACGAGGACACGGCAGAGC
AGGAATGGCTGTGGACTGGACTC

MMP9 1E [ CTGCGTATTTCCATTCATC

MMP9 [ CCTTGGGTCAGGTTTAGAG

TIMP-1 1EJ7] GCCTCTGGCATCCTCTTG

TIMP-1 J% [ CTGCGGTTCTGGGACTTG

GAPDH 1E 1] ACCACAGTCCATGCCATCAC

GAPDH X I TCCACCACCCTGTTGCTGTA
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2.4 Masson e B EE B /NERBF AL K 1] JoT 41 4k Ak

RSO S oK, JFZ8IKTE; REA =B
W= 10 min, ZEMEKUE 3~4 U R K Z IR 10 min,
ERRRWIAG 41k, EARKBE; 0.5%IKEERRYE 3 1K,
ANHLT L2 AW 1 hs 1% IR/ 2~3 1K,
0.5%VKBEERIE 3 ¥K; 0.2%5:4% 9 min, 0.5%VKAEEAR
U 2~3 ;5 90%, 100% Gk, —H B2
), TR E R
2.5 GiteEk

FH SPSS 20.0 A XH I AT A AT AL B, T
HWRH xts £omn, ZHM LKA one-way
ANOVA; AP LI, 255 EH LSD, F#
ANFFE ] Tamhane’s,
3 #R
3.1 XF FSGS KR H IR

FARIZH 24 h S PREE 1 3 R T IE R X IEA
ST 4 J8 24 h JREE A B THALIA, 55 10
JABRA BRI B EREUR R, REaEA
i Z T M R o] B B R IG R B, (H S AR
IS FE L, W3R 2,

*2 RELHENHELHX FSGS KRR E AWM FH
Tab. 2 Effect of tripterygium glycosides and Phellinus

linteus on urinary protein in FSGS rats mg L'
25 n 554 %510 J4
TE X IR AL 5 2.3+0.5 2.6+0.7
[ EE 6 126.3+50.5 202.7457.3Y
FH 6 68.3+39.4) 147.5+£54.8D
A4 6 70.0+41.7Y 116.5£66.6Y
FAMZHH 6 121.6+43.9D 125.2461.7)

T SRR, DP<0.05; SHULIILE, 2P<0.05,
Note: Compared with normal control group, VP<0.05; compared with
model goup, PP<0.05.

3.2 Xf FSGS KB UIRER IR

FRAYZH I B LT (serum creatinine, Scr)f1JR
Z A (blood urea nitrogen, BUN)#E 1E & X}l 2H g &
W, 2 TR Ser (HI4 R EAR TR, BG40
BUN WL PR, H BT RE SR A
ZH M T, 2520 BUN JK-F- S5ECIZH
[ 22 TGt L Wk 3,
3.3 XF FSGS K UMLAR A i

FSGS ' i K BLBE Y 241 1 v H b — B
(triglyceride, TG). JH[# M (total Cholesterol, TC)
MRS B i 2 11 (low density lipoprotein, LDL)YJ%%
TR X HRZH 2 2E ey, AT TG A TC M0
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R TR, BG4 LDL /KPR IR TAALA
H TG I LDL /KW R AR T R s A e 2 1
A, HRGE AR Wk 4.

®3 RELHFNHESH A FSGS AR M LB fr & & A&
®

Tab. 3 Effect of tripterygium glycosides and Phellinus
linteus on Scr and BUN in FSGS rats

20571 n Scr/umol-L! BUN/mmol-L"!
1E X IR AL 5 31.4+1.5 5.00+0.31
(R 6 55.8+12.19 9.25+0.721
FHH 6 43.5+9.4D2) 9.07+0.68D%
Al 6 42.7+5.3D2 7.48+1.17D2
N T2 F 44.0+£5.2D2 8.56+1.01%

T HIER AL LE, DP<0.05; ST, 2P<0.05; HEA
HILEL, YP<0.05,

Note: Compared with normal control group, VP<0.05; compared with
model group, ?P<0.05; compared with combined group, ¥P<0.05.

R4 REHEFENEESHF A FSGS A R i g ACF 89 v
Tab. 4 Effect of tripterygium glycosides and Phellinus

linteus on blood fat in FSGS rats mmol-L!
2053 n TG TC LDL
1EH X RR A 5 0.33+0.06 1.36£0.21 1.06+0.20
MR 2] 6  3.66+2.60" 6.79+2.67)  4.46+1.75Y
FHUl 6 1.42+0.44Y92  435+0.96Y2  3.21x0.57Y
B el 6  1.02+0.59? 436+1.91Y2  3.08+1.25D2
FAMEZA 6 1.57£0.699? 4.06+1.66"2  3.36+1.17Y

I HIEWXRALILE, DP<0.05; SHEAIAHLE, 2P<0.05,
Note: Compared with normal control group, VP<0.05; compared with
model group, 2P<0.05.

3.4 Xf FSGS KR i (creatine kinase, CK).
AILPR HL T[] T i (creatine kinase MB, CK-MB)FI4+
N ¥4 % lifi(alanine transaminase, ALT)M 50

FRIZ CK Al CK-MB DLK ALT B E & T
IEH XTI, & T Hi4l CK. CK-MB H5imig
B, BAHR G A SRR 22 A Geit e X
ATl ALT /KPS A R TR 225
Wk s,

35 Xf FSGS K Bl #H 2 Collage IV i
Fibronection mRNA & A& 9352 i)

PRI K RUE L2 IV R )5 Collage IV FIIEF
A% 25 1 Fibronection mRNA 7K -4 & & T 1E
WXTIRA, £ 140 Collage IV % Fibronection 3
BRI A, A A A2 a5
RIZ[A] Collage IV mRNA FikZE R A G4 E XL,
BN Z A SR [E] Fibronection mRNA 3
IRESAGIEE L, WE 1,
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*5 %% 5F )% F x4 FSGS A B CK.CK-MB 7 ALT
R

Tab. 5 Effect of tripterygium glycosides and Phellinus
linteus on CK, CK-MB and ALT in FSGS rats

205 n CK/mmol-L! CK-MB/mmol-L! ALT/U-L"!
NG popiE] 5 816.8+37.7 1307.3£177.8  43.4+£3.9
FERIL 6 1850.84335.1D 2 668.9£532.4D  66.8+8.5)
FHWU 6 1562.2+406.6Y 2309.2£607.10  60.0£8.3D
I 4reH 6 1384.7+421.4Y2 1 864.5£476.9  59.5+10.2D
EAHELATH 6 1848.3+432.5D  2262.84694.3D  63.3+4.7D

T SIEWXTRAIE, VP<0.05; SR, YP<0.05,
Note: Compared with normal control group, VP<0.05; compared with
model goup, ¥P<0.05.

i 0 Collage IV @ 30 Fibronection
7 B

. "

_"Hﬁ 2 2 g % 20 2
Z10

g 2 i

=

2’ o e

B BB B B 7 5

7 N A
SIS FEPGY

o ‘\’

/g’ ,%)V %V

1 ZE5FNESEN FSGS AR KT AL Collage IV

Fu Fibronection % [F 2 34 # % 71

HIER A L, VP<0.05; SHEBILILLE, 2P<0.05,

Fig. 1 Effect of tripterygium glycosides and Phellinus

linteus on the expression of renal Collage IV and

Fibronection in FSGS rats

Compared with normal control group, "P<0.05; compared with model
group, PP<0.05.

3.6 XF FSGS K24 )E &AM 9(matrix
metalloproteinases 9, MMPO)F14: J& £ 1 i 4171 il 551
-1(tissue inhibitor of metalloproteinase-1, TIMP-1)
mRNA FIk 152

FEAVZH K BUF HZUEE BT MMPY W AR T 1E %
SR, 2 FHidl MMP9 mRNA KA KFH) 5T
BRI, [HA AR 2 e o7 E X BRI
21 TIMP-1 mRNA 7KV 8 25 5 TIE WX IRAE, BRG
Y e TEAREZ AT 4 TIMP-1 mRNA 7K - il 2
BEBK WK 2,
3.7 Masson YR MG H AL X FSGS
R B M B0 0 R 2T A AL Y 52 )

FARBEHLHIT ANV A, 17 Masson 4
o T HO IRZH R BV /R B /N 8] SR WL A
WAL, BRI KRV LU0 T AT UL Rkt B
PR /INERAEAL, 2R BEAN A S 2R 5L 1 A= O S 0K
BYEI A, BN B NS ) BT 2T AR AR 2
Hahn . 2 TGS L B /N R EE AL K 8] 5 4T 4k A A
JE YA TGS, AR 2T BRI
AR . WA 3,

s

rh E IR FH 2525 2021 4F 1 45 38 B4 2 1)

i 2 MMP9 . TIMP-1
Hﬂ§1.5 ﬁfg 1)
;,,g 1 H m %10 m »
%0%i®®®'%OW%$ﬁ@
PR I IR R
K% % ¥ 5
%V %

B2 Z=E5F N kLT FSGS ARBEHRE MMPY Fu
TIMP-1 mRNA & ik # %7

HIERX A LS, VP<0.05; SEMLILEE, YP<0.05,

Fig. 2 Effect of tripterygium glycosides and Phellinus
linteus on the expression of renal MMP9 and TIMP-1 in
FSGS rats

Compared with normal control group, VP<0.05; compared with model
goup, 2P<0.05.

IEF XA

nNES

A

= T

[# 3 Masson
Fig. 3  Observation of renal pathological damage and
fibrosis degree with Masson staining(200x)

4 g

RUEE A T RWE R R —Fh 2 51124
FHET . ARG AT UE S 205 . B A
e H R P 25 PRAE 0 = B PE Ly . g R
FE ZME T 1 T R A E I GO BE A A
Vo R T 45 2 R A i iR 4 i ny S 5 ) IR
ALIE LR T SR AN T R B bR L 40 A A R A
PE AR U BT 2 ) AT SE o T R PR 2R
RELUBT 1 PR B4 S A APV E P, Ak, S
W EA TS DL R AT d ok e M A S R RE . L
R ik Ak . IR R P 40 B S (TFN-y ) ZK S R
] T A 200 L 348 T I ) RS R HE AT
ARl 12, Jr Ak, H2 HAHE T H 2T
JENE AR A AZ 2N R AR E

&4, BIRH RRFE BT X ZA AR 4
B, SRR DCHH T8 M B OR3P 45 Dy T I A 5
Ko7 FHAE B N AMEEAT i3 . el ) — e s o
S HAEDTE (8] BT 27 44k 05 T 2 EE AR R,
FERTHIARGT 238 R B SEOR R4 B 24 T4
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il TGF-B1 5 AR BB /INE b K 20 B -] 56 Joa e
AL &AM DL $ R S AT BRI AT £}
PHEH. BT EIRT 5, AUF50R S B UIBR
A PR ZESEMHE T FSGS KBRS, A= fb4h
R RBIRIZ 24 h & A RECIE & 4 R 2 I 33
b, HERS 10 ARG ER RIS i T 4 AR R,
ROASLIBARN I TR EE R H K, il
BT o FEMCEERE |, PR T R TE FSGS
KEF W EF D aefi b i EH . 2R Bos,
S K BRI 2 AN FSGS KB Ser. TG #1 TC
Ko BIRF BB AT AT FSGS KBl 24 h HE IR
FIBUN 7K AH R S 2 [0 A G425 5%,
XATREIR R BRI A C, AR Tt —
A HIRTE

TN Z ORI IR IR 2 v B e 0w b
B2, BARITRUS, BHARRRBARK, A5
RIMFEP AR ABEZTAENSE FSGS KRE
ihe S B 55 7 TS A . A, BXE
ZH A] i R O NIBEACT, B O, Ponsa
AITE—E R F TR A2 AN R

2 it 7P I 5 (extracellular matrix, ECM)fFL S
S /NEREEA Y E R B ARAE, FERIAE /N
BRI I B A3 B AR R R (), AR
i1, RT-PCR Z5 5 i /n BRI KU 44U Collage
IV }% Fibronection 3R FRIEKF-HIE F X 4]
RN, A T FA e A 420 ECM (193
A, CHRHR G A M EIRCR e, PF5E R, ECM
(5 BRI B3 A R A 2 B ECM UL AR B B /N ek T g
O ) 3B R B, B B4 8 & (matrix
metalloproteinases, MMP) /2 45 5 ik ECM {1 &
BRI R 52—, MMP9 J&F MMPs H1 i1
W, AR A B e A& SR e e e 2 i i, T
TIMPs &85 MMPs i ¥ 19 B0 il 717, Ak
SR AYZH i MMP9 3848 T 5 %) R 2H B 0 R A1K
TIMP-1 Tl 238 hn, M 53K Collage IV K&
Fibronection [ /D, TR R/, fEit /b
BREEALR KA o 4 TIP3 MMP9 HEH R
KRS INAN TIMP-1 33k FEAR .

i b, RWMFREEIERA —E R EN,
HHEBAE AL T TEZ M FSGS KRS Diae
o I AE Skt O R O A T SCR AR, B
RHLEA o T — P IR AST, XA N FSGS
1 7 v S BT YR T T4 it
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