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Protective effects of Benincasae Exocarpium charcoal on renal functions in rats
with chronic Kidney failure
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ABSTRACT: AIM To explore the protective effects of Benincasae Exocarpium charcoal on renal functions in rats
with chronic kidney failure. METHODS  Seventy-two rats were randomly divided into normal group, model
group, positive control group (aceset, 450 mg/kg) and low-dose, medium-dose, high-dose Benincasae Exocarpium
charcoal groups (300, 450, 600 mg/kg). After 30-day intragastric administration of adenine, serum BUN, SCr,
TGF-B1 and PAI-1 levels were detected by ELISA, the pathological morphology of renal tissues was observed by
HE staining and Masson staining. NF-kB p65 and I-kB mRNA expressions were detected by RT-PCR, NF-kB p65
protein expression was detected by Western blot. RESULTS Compared with the model group, the high-dose Ben-
incasae Exocarpium charcoal group demonstrated significantly decreased BUN, SCr, TGF-B1 and PAI-1 levels,
NF-kB p65 and I-kB mRNA expressions, and NF-kB p65 protein expression ( P<0.05, P<0.01), with obviously
alleviated mild tubular dilatation, mild vacuolar degeneration of renal tubular epithelial cells, renal interstitial fibro-
sis and decreased inflammatory cell infiltration. CONCLUSION  Benincasae Exocarpium charcoal (600 mg/kg)
can reduce renal harmful indices and improve renal functions in rats with chronic kidney failure, whose mechanisms
may contribute to the intervention of NF-kB signaling pathway.
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P B ) R s v o 2P R W e 2 8 AL &
JRIRAEERE, TG IREER T 5 & 2 7 1 &
i, T OH b L AL Ay, BB T R B AR B
FERL L BT R B A P R RS A T R
REBHEIET R, KA, HATE AR,
TmEE, HREZ, WEGE TWE,; 55 ES
FRAE R B IR AED R S R 15 530 e A 1
¥ AH I BB BE R A TG SRR, S RIEA TG
B, ERARAE RN, FECENEE T AL, 12
PEEUIfe il KZ 5B IR RAEM G, #F—L
wmitE,

2N A FIPRIE I T3k, HTFIRYT K ik
W MEAF] BIEE /MER AR, i H
B RN T W B PR EE R B Thae Y, IR A
symeE (BDIEYESC) , HHFTAHCH R W
W, ARSI R A T R 1 %) 18 1 W 3 0 K B 5
M), 25 %X NF-kB {5 5 38 6 T R il i 72 1
THAEH,

1 #e

L1 At &N T8 25 3 K24 Dy s 25 3
ABRAE], SV P2y KeErh 2558 B = RS
BB 5 8 i P B W) 4 I Benincasa hispida
(Thunb.) Cogn. HYTHERFE >R HIBERE I %
RRE A B BNFERE | PR 1 em) B THEF
il BE 280 °C, il T E] 15 min, ¥AE, H<80
H. >100 H /408, H Xz K 6l hg 3% |
4.5% . 6% JREW

1.2 4  SPF %% Wistar MEPE R 72 B, K&
160~180 g, i 7 ERLR2Eshyd.ofit, s
I TIES SYXK () 2016-0167,

1.3 KA REERS (LB RERBARAA, it
5 A8330) , FHEMINZEIR/KBCLHIK 2. 5% AW, &
T4 Ccvkfth, WARMEM; NSH& (s
D170214) | REALK & (Ht5 L160333) ( LI
BRRKAEESF A RAF); TGF-g1, PAI-1
ELISA U & (m s A=Y TR 5T i, it
150321, 160088), NF-«kB p65 fdi Kl —¥L (ab-
cam) , ZVOHE (2R A, ALK R ABRA
A, FEZHMET H13022797)

1.4 A% DHG-9076A HAEIRSIN T84 (L
RG2S B 2 A FR/A F)) 5 Bio-Rad 680 MARAY
PCRAY ., BEME RS (£E Bio-Rad AF]);
WAs . A R B O L (75 [ Eppendorf UNEIDE
Labeycler #€ f& PCR 4 44 (1% [5 SensoQuest A H]) ,

2 Fik

2.1 parg#Eg 72 HRERBEVLE 12 BAERIE
WA, HEEAT 250 mg/kg 7&K HAKFMER
4525 250 mg/kg 2. 5% MREEMSTREM, 55 1~14 KR4
K1, H15~28 KIEK 1R, %29 K, Kb
KEBEAL T MBI AH | Z PR (450 mg/kg)
RMAIN Bz o AR, Hr, m f &4 (300, 450,
600 mg/kg) .

222 %% WEELRJE, BV R AR R %
450 mg/ kgl MY, AN, RF = A
KESHH% 600, 450, 300 mg/kg FIRHEE ; EH
4 | RER K SRS AR TR IR AKHE S, /E R R
B (g) H%425E (mL) XPHEEE, B2 dFR 1K
R, AR 2, FrEE15d, HER
BUH B, oK,

2.3 BUN. Ser, TGF-B1. PAI-1 K-F#a 4515
Re525 1 h 5, A KREMH 1% %5 2 59
(0.01 mL/g) kA, MMM 5 mL, 3 000 r/min
B0 15 min, I, 4% ELISA 27 & 3
AR BUN . SCr, TGF-B1, PAI-1 K-,

2.4 RBEHBETMME  BORRENEEANYT A,
ST HE et (PR R QA G(D 10 min, 12
A HARK PR EZRPAAW, 2910 min, 78K
Ve 1 IR, 95% CBER ML 5 s, el i
2 min) ., Masson Y48, JEHE N ME K B 4140

MR,

2.5 NF-«kB p65. I-kB mRNA & iz #hml % 1R
RT-PCRIAF & U B 45 52 BOK BUF ZH LR RNA, JF
P H TR E 1 wg/pl, -80 C FRTE, 519
%)M PrimerPrimier5. 0 B4 %11, A& TAY TR
(i) Bt A RARE G, NF-«kB p65 1E 1]
5'"-TGATGTGCATCTTGAGC-3', & ]  5'-GTT-
GAAGAGAATCGCGTACGC-3", 298 bp; I-kB iF If]
5'-TGGAGCCGAGGTCAATATAGC-3", I [f] 5'-TG-
GCACTGTGTACCAGCAAG-3', 320 bp; B-actin iF
il 5'-TGCTGAGATTGTGCTGCAGT-3', & [ 5'-
AGTCAGCTGAGTCGCACTGTT-3", 290 bp, % H
SYBR Green ¥ ¥E47 RT-PCR ¥, J2 W & 1F N
95 CHIAM: 30 s, 95 CAEM: 5 s, 59 CiE k|

60 s, 40 MEH, LANZ B-actin Rikw WS,
PEAT AR 5 15087

2.6 NF-kB p65 & @ &AM KM Western blot
o KR FURE U S R, ISR IR 2xSDS
RGO, 100 CEWE 5 min BEFTAEYE, AR
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40 weg/fL, 4 SDS/PAGE BEfcHL Ik, HEHKE 3 &R
PVDE fi§, 30, iIIA—4T (NF-xB p65 Hui&fike 3.1 AJNE &3 BUN, SCr. TGF-B1, PAI-1 K-F
1:200), 4 CHPWEMRAR, H51:10000 RN #®w R ER, SEFHAIE, FAZ BUN,
:?ﬁ%?ﬁ?ﬁ@tzh BAAKIEA 1 min, ZZ8KL%E  SCr. TGF-B1, PAI-1 K FREFE (P<0.01);

WG, BER BG5BT UG R G AT 5341 SRRV L, A TN B ok 7 i 240 BUN, SCr,
PA B-actin HNZ:, NF-kB p65 5 B-actin E"Jﬁix TGF-B1, PAI-1 /K~F 5 3 REAL, & 41 BUN,
W EFR R EARIK, SCr /K- FF#E (P<0.05, P<0.01),

#£1 ZRE&XT BUN, SCr, TGF-Bl, PAI-1 KEMENE (xxs, n=12)
Tab.1 Effects of Benincasae Exocarpium charcoal on BUN, SCr, TGF-pB1 and PAI-1 levels (x+s, n=12)

20531 i/ (mg-kg™") BUN/(mmol-L™") SCr/ (wmol - L") TGF-B1/(pg-mL™")  PAI-1/(pg-mL™")
EHH — 6.22+1.13 70. 83+11. 128 51.34+13.02 9.79+1. 85
L RIUEE | — 28.15+5.11* 171.02+21. 33 120.22+24. 03 ** 22.87+5. 81
[{ERé P ap;ieesi) 450 12. 45+2. 06* 89. 41+22. 67% 60. 08+1.21% 10. 82+3. 51%
2 I RAR ) T 21 300 27.31%5.21 160. 43+ 11. 81 111.41+23.04 21.42+6.01
E IS L e 450 15.86+3.27* 93.34+23. 42* 108. 54+24. 01 19.98+4.78
BN S =il 600 10. 01+4. 18* 86. 78+20. 327 58.09+20. 14% 9.84x1.23"

W HIEFALLEL, ™ P<0. 01; R84 LEL ¥ P<0. 05,% P<0. 01
3.2 XABAgmEEA 1R, BAGKR
SURKEVER BT 4Efl, i RANMLIR Y, B A]
JEAFYEALIE A, B/ANVRIEII Y 5K, ZVUsrA | &
JREZ B ) AR BV /NSRRI 5K, B /IME B
g oR e Rna o = 2 SO S (1D el e o = [E1 D
A LA R A M IR ‘%‘/J\%Pﬁ?ﬁf?}”?{é, Hhs
QQE%P&# SKFRRE AR, HA P, B2

, RERIZE R BB /N ‘%‘lﬂ? TS, ¥KE
JmPEE 28 T B A5¢ v 1) k2 B 1) o 2 B 7 4
fb, B/NE | BNEEREY K,

3.3 A JNE &I NF-kB p65. I-kB mRNA & ik 49
B K2R, SIEWHNLE, BAIY NF-kB
p65. I-kB mRNA Bk B E T m (P<0.05); 5
FRORIA LAy, 2 T B2 o v ) i 41 2% mRNA %35
BEFFE (P<0.05, P<0.01),

K2 ZNE®RX NF-xB p65, I-kB mRNA 3 i i 5

(xxs, n=12)
Tab.2  Effects of Benincasae Exocarpium charcoal on

NF-kB p65 and I-«B mRNA expressions (x+s, n

=12)
i/
20 51 1 NF-kB p65 I-xB
(mg-kg™)
E# 4 — 1. 00£0. 00 1. 00+0. 00
ikl — 3.55+0.36" 3.27+0.22* e s -}
A XoT R 2 450 1.21+0. 02* 2.23+0. 05* a E. 40 TRz 3¢ rhn B4 F AT 3 T 4R
2R B AR 2H 300 3.45+0.23 3.1220. 13 .
KONEERRIEA 450 3.18+0. 14 3.19:0. 14 E1 &AXRHERE (x400)
2B pie v ) e 2 600 1. 02+0. 04* 1.07+0. 11% Fig. 1 HE staining of rats in various groups (x400)
SIEHEMALE," P<0.05; 5HAIA L, P<0.05,
#p0,01 N 3.4 AJRAKAT NF-kB p65 B & Rk e ¥ %

3. B3 E/n, SIEWALE, BA4 NF-kB p65
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B2 &HEKFR Massion e (x400)

Fig. 2 Massion staining of rats in various groups (x400)

EHFBBETE (P<0.05); SHAA K, &
B ¢ v ) ek 20 HAR 1 608 BB FRAIR (P<0.05)
F3 ZNE&% NF-«B p65 & B FRIZHIFM (x+s, n=12)
Tab.3  Effect of Benincasae Exocarpium charcoal on

NF-kB p65 protein expression (x+s, n=12)

20531 FlH/ (mg-kg™") NF-kB p65
IEH A — 0. 43+0. 02*
(T RIUEE| — 1.31£0.01
FHAAE X R 21 450 0.59+0.01*
AT B e v ) e 2 600 0. 6620. 02*

L SRR RS, P<0. 05

B-actin

o p65 _
1 2 3 4

T 1~4 RPN R AL, BB | BHMEXTIRAL AT 5 e ) i 4
E3 £&4 NF-«B p65 EARIL

Fig. 3 NF-kB p65 protein expressions in various groups
4 itig

fE 1 D AE vl AT X AR AR I KM | kAT
PERSERE . DhREVEIRE , i EUARIAA | L
e, Wi B AU ELAUR A IR RS 2k, B
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P ILEF . PR R Pk AJLALRR A, 220
FEAE P X 26 AN B AR NSRS, sl box B e g
A, RLMEVR—EHE RSN, R
B RE IR | Gk e | RRAIRAAR I
W RAEREMERY IR Z R, 209 RE AR AR
TN P o e B W DR IR B AR it AL 7K F
WA SIZ 06 A PO AR R B PR 24 (E 0 RO A 590 777 LA
AR W 2, AR SS s A R
i, 75 RIES AR LA R 7], B0 R R & A,
BIF I AR 2E . B, AL
W BFF 7 v . AR AR AR B i A A 1T R BRI
sriay),

P B Rl 11 = L R SO0 IE R B R4 2145
Fa B AT 2 A B Lo I AT A B B 1 . JR R
AR, BIEE 2 2R fz 28, ik
Uigesz 2, AReEBIERREEN, &4k
HEM Yy, Aede /K ra A BT PRACT- 1 55 1E H IR
BHA L gefb FaE b 5 TGF-B1, PAI-1 KA
UM, miEE B DNA HIEFERL Rl 1 (3%
ik, AR5 LT 2 AN A A= KA DG R F Rasal 1 19
DNA Ji 8 X308 i Ak, BCEF 4 4t i ok 2
Mg, ARG AL R AR
PN ZRIR A BE IR B L SUrh R e 8 K, 35
FYEAVIE, SRS BT &
SEEG RN, ARAIZE K B P HERRC S BUN, SCr
KPR EFm, RV E T HR AR Y i e
11, ‘BEThREVE— Ak, TGF-B1, PAI-1 /K5
FIE, RAE M gL AE AL, T T 4k
Al B BRERAE

AL AR ARSI B i Ak e o A
M, BNEZR S5, S R Bl
WEALR UG shinh, TEPEEIE PR SE , f2fH NF-«B
G5BT, HEMTRE 3B /NG L B 4 M ) () 72 5T
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