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Effect of Kangtai Capsule on Voltage—gated Sodium Channel Nav1l.8 in Dorsal Root Ganglion Neurons of
Rats with Visceral Hypersensitivity

CHEN Guanlin, LUO Qi, HAO Yaokun, LIU Jia(Guangzhou University of Chinese Medicine, Guangzhou 510006
Guangdong, China)

Abstract: Objective To observe the effect of Kangtai capsule on voltage—gated sodium channel Nav1.8 in dorsal root
ganglion neurons of the rats with visceral hypersensitivity, and to investigate its therapeutic mechanism for irritable
howel syndrome (1BS). Methods

mild stress, and the visceral sensitivity to colorectal balloon distention(CRD) was measured by abdominal withdrawal

The rat model of visceral hypersensitivity was established by chronic unpredicted

reflex (AWR) scores, D-xylose excretion rate, anxiety behavior testing and serum hydrocortisone level. Real—time
polymerase chain reaction (RT-PCR) was applied to measure Navl.8 mRNA expression level. Results Kangtai
capsule had obvious effect on decreasing AWR scores, elevating D—xylose excretion rate (P < 0.01) , increasing the
times for rat entering the open arms and the percentage of time staying in the open arms (P < 0.01) , and
decreasing serum hydrocortisone level and Navl.8 mRNA expression level in the dorsal root ganglia of visceral
hypersensitivity rats (P < 0.01) . Conclusion Kangtai capsule has an effect on inhibiting Navl.8 mRNA expression
in colonic colonic dorsal root ganglia of IBS rats with visceral hypersensitivity, thus to decrease neuronal excitability,
which may be one of its therapeutic mechanism for IBS.

Keywords: Irritable bowel syndrome; Peripheral pain sensory neuron; Voltage—gated sodium channel; Navl.8

mRNA; Kangtai capsule

1 5 ¥ 25 A Ak (Irritable bowel syndrome, IBS)J/&  JEIIRE, AEM MBI RIS R A A IS S5O IBS KB

— 5 B I RN A G, DE PR RIS
HETS . HERE A5 R PR S Sy FE ERE IR T Sk
Z BIHIEG AL R LR A, 1BS A Z =0
AR, SEBs R NI
TEIRRGY  AEP R st R FE A C R, IR
JEPERE IR 2 E R ALH Y, AP BN, HR
I TP B B 3 TE (VGSC)TEA TN B It pf 22
JC A R AR B E AR, b, Navl.8 J2 &
MG TT RV B T, PRI R SR AL
PO TR, TR/ DR R IR AR A &
(dorsal root ganglion, DRG) #&c EFRFIEEEE,
K545 DRG #1200 Navl.8 ¥IFRBHMED, [,
Nav1.8 7E4MF DRG #IZETT [ & %Ay bl 2 S HE AR
o

RIS s, B8 e 48 ) LA W i b 305 1BS
BEMER . K. EIE . DBURIR . REA RS
I RAER , PTLLIRHE IBS B35 S 10 45 3l 1 et

SEIATT AR PR 2T X4 AT T R o A ST R AR N 1T
T I 5 PR R AR IBS KRR, BRI
85X 55 A Sfy ) P O R 1 T TV S R T 4
DRG M£7C Navl.8 SZRRIKZ MR, MIMIRA
WA R IR 7 1BS WA NE R SR O P AL

1 Rl A%

1.1 % SD KEl, SPF %%, A& 100 ~ 120 g,
ek, BRI RA BRSPS aik
IE5: SCXK () 2008-0002,

1.2 #5850 B R BB EY
A1), TN B 2 R AR 2T A s 4t
#5 . 20121126) ; TRIZOL ik 7, Ivitrogen 23 7 ;
FQ-PCR i %I & &% GAPDH 5| % % % ( I i 5°
~AGAACATCATCCCTGCATCC-3", T35  -GCATG
TCAGATCCACAATGG-3", K/INH 129bp) Fl Navl.8
SIS (L 5" ~AGATATGGAGCAGGCTTC-3",
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¥ 57 -GGCTATCCTTCCTCTTCC-3" , K /NN
176 bp) ¥y LA T AR A RA G HSik
ik — Mg (DEPC), iAW TR4ARAH; DEPC
RhBRAK, DiEFEH EELR A F]; cortisone Elisa A6l
RAE, EE R&D Awl. F ARk =4
Mréat, HMis TS, BN bt TRARA R ;
Real time & 1M{% ABl-step one, FE[E ABI/AH]; £
AEREEFPRIY , F5H Bio—rad A,

1.3 54l PR R RSY  SRAEE AR B
IO P g ST R SR P I e SRR S AR, R R R R B
HLEEAT LR 3 Ry v i 1 A, 60 min 7K
P, 40 min, 4 CYRIREERNFAEHE 20 min HRIAHEKN
B, BRI, ELE9 do 10 KT P
TEAE (AWR), B S AR TR R BRUBEAIL SR 2 41,
BRI RO AR 240 (6.06 g-kg™), FE4H 10 . %
B10 HREIEMIER AL, HIRRTE, RETALATN
PO 5 10 RIFIRGZ5IRYT, IR AR 45
TEERBIZRMK, EE 2, 2T AWR P,
FEIRAT AT AT D- ABEHEM 2 BRI IE 3= 20 Tk
I, 4 5 LI 00 S LT R O e R R Ak
B, FEVK DAVEBUT 16~S2 B BTy iy (REAT 2%
1 em, FTBURAKELA N 1 em), BFrAHSET -70
COKFE LA A Navl.8 mRNA

1.4 WEBORPE ALY TR T G545 05, o
WATER B E WY K L (colorectal distention,
CRD) , M — 7 37 i WL 22 3 308 47 16 &6 Wi 46 S 5
(abdominal withdraw al refler, AWR)VFAL, TPALEECHE
B,

1.5 FRIBATNIE SR A2k B R A A
AT BREETERPFRE DR, L@
IR E E O G HLIE A ISR 5 min YK
BTG SAE O, 30 s K BRE A TR B0 B 43 LA
AR R At CINET e

1.6 XFSURREILE I K SR D-ARE HEIERS K fAE
BASIK 12h, BHKEHEE 3 % D- APEER 4 mL,

R 1 HRELAER AWRIES LB (x5, n=10)

WA 5 h IRV IS AN 2R K) 5 AEBIE 0.5 mL JR
TWREA, BEEKFRE 10 55, A 2 %R AR
W 2.5 mL; BOKEHN 1 mg-mL" 1 D- ABEEW, K
UG LU BRI EPRE N 2 s FEAE MIFRUER 70 C
fEIRKIEFE 10 min, FEIRCE 70 min, PIret)E
RPN 520 nm FAZI . AMEHEMR =[(brifEdh
LR AR T x BRI x TR BRGS0/ HE R
PRI ] x 100 %,

1.7 W35 B IR A Bel g SR ELISA 3200 %2 1ML 38 52
FilsE o, SRR G U AT .

1.8 DRG #1Z: )¢ Nav 1.8 mRNA 4l JHITRIZOL
AL SIS RNA, 30 % 5i S R 60 20 SRR AR
1730 7% S G B cDNA, K56l &5 47 19 cDNA 347 52 B
PCR ¥3% ., ¥ M{KZE K5 SYBR Green Mix. LIFEFT
W59, ddH,0. cDNA Bl ¥ 38544 F—4,
50 CHIH 2 min; 554, 95 CHIASE 5 min, 14
G B=4, 95 CAHME 15 s, 60 CiEk 45 s, 3t
40 MEA o T 45 o Btk H RT-PCR A A A
HAKE (ABI Prism 7500 SDS Software ) 73 1 PCR i 2
H A REAR I FIABI(E(CT) . Nav 1.8 mRNA X35
H =2-%@100 %, Act= HF#ERK CTH - N =
(GAPDH)CT {H . FH RNA By 5 B8 B¢ s o 9k 1k kA7
RNA SRR S E .

1.9 il FeBrik BRI B A EE RN, W
FH SPSS 13.0 et (it 47 5 R 28 07 22 0BT Fl y

L8

2 #R

2.1 #413Y AWR P15y bedg  BIRIZHTE 2.67 kPa
5.34 kPa JE/I F ) AWR #4533 & T, HIiE#H 4l
Fds, ZRAGITEE (P <001), Sl 1
ORI IE I BRI, SRR R, BRI EIRYY
J&, 1E 267kPaJE ST FHY AWR P B (P < 001) ,
S AT AZ (AR I E BT, SR 1,
22 %Ak D-ABEHEIR LR 5IEF 4 IbEL,
BEAVZH K EUR D- AR HE M B 1 B AR (P < 0.01)

Table 1 Comparison of AWR scores in different groups before and after medication

- - A2 /kPa 425 kPa

2.67 534 10.68 2.67 534 10.68
IE# 4 - 0.67 +0.28 139+ 0.41 2.68 +0.45 0.73 £ 0.41 1.29+0.54 2.70 £0.59
BimLe - 1.14+0.76™ 2.53+039" 2.93+0.48 1.25+0.48" 260+0.51" 2.87+0.71
FRZS A 6.06 1.18 £+0.59 2.61+0.48 2.91+0.57 0.88 +0.45%4 2.05 +0.49% 2.32+0.52

T SIEWALE, TP<001; SHEILIIE, 4P <005, 2P <001,
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Vd IR Sh ) S B B A R R P, SRR L,
RFERFEGRITE . KEJR D- ABEHEM R 875
(P<0.05), Z58nWFE2 .,

*2 HAZDWIR D-AREEHEMELILE (v2s, n=10)

Table 2 Comparsion of D—xylose excretion rate in different groups

20 5] il /g kg D- ABHHEINR /%
Edg 2158 £6.35
R - 15.79 +2.87"
FREZE A2 6.06 18.80 + 6.13%

T SIEWALE, TP <0.01; SEHEYILE, “P <005,

2.3 KAl R SIEEA i, B
K SR AT U B ET 43 HE R i A s ) b
FIRAL (P <0.01), $E/RBIAIL KRB A AT
SRR AT, R R 4K R AT OB
FU RN i B8 st 8] B e S B (P < 0.01) , 48/R
R RAE LR P TR IEER, 453 3.
%3 SEAXRFENFERMMFEE D E T LS
(x +s, n=10)

Table 3 Comparison of anxiety behavavior testing results in different

groups
Eiit] Mkt lgkgt EAFFEUAE R 1% FFE AR E 2 1%
EH _ 418 25+9
A 2610 166"
2 #il 6.06 3674 2474

Sk

T SIEWALE:, P <001; SERALE, “°P < 001,

2.4 %4139 DRG #l 22 )C Navl.8 mRNA % ik K
Bl B2 i iE A webe g SIE R AL, B R
BRI V7 R o e 5 i W T (P < 0.01) , FREZICHEA]
R BRI B o et 7 o i 3 BRI (P < 0.01) , $E7R B R
TR ZA R A BB IEEH . HIER A i, B
RIZH K B DRG #1Z57C Navl.8 mRNA FiA/KF i 71
= (P<0.01), HREREK#EA KR DRG #1450 Navl.8
mRNA kK i 2 A (P < 0.01) , $/RFEZ L
AERNH Navl.8 mRNA pyFIL, Z5RIE 4,

F4 FHE3Y DRG MWL IT Nav1.8 mRNA Rik/KFERK miF
BERESELE (xts, n=10)
Table 4 Comparison of Navl.8 mRNA expression level and serum

hydrocortisone level in different groups

51 FlE Jgoke M5 R BB /mgemL?  Navl.8 mRNA/%
IEH4H - 21.90 = 6.09 2.79+0.38
FETIZH - 49.92 + 10.27" 7.03+1.87"

FREZE A2 6.06
T SIEWAIE, "P<001; SEBHLE, 2P < 001,

29.65 + 7.20 44 3.68+1.0144

3 iFig

KEBFIE R, O3 RS R S8
JIESBURRPE S TN 1BS AR TR A B ZE AL o P Re%
P38 = PR FEAM A A (F0) A (( 45 B BEFUE 68 L)
IRV LI A 28 TT 0 24 A PRI 5RO, 17T F R 4 e
B (VGSC)TEMZTTAVE LA 7™ A i o 2 A K
YRS e R R B O B E R . VGSC
e 6 ISR N AY, o WHNHEARY)
RERAN . MM o WILMEEMEES, BE W
VGSCs 1434 9 il A (Navl.1-1.9), 4K 4 X ] JiK
7 % (tetrodotoxin, TTX ) AYBUEE, 0] 4 k] K55
YU (TTX —sensitive, TTX=S) FI[ K5 Z A UK
B (TTX-resistant, TTX-R) P, VGSCs V.5 )43
1 BAT & B ALV, Hod, Navl.8 J2 &0 2%
Z AR SE A AR R G DT, BRI WA TT
VEPRMEAN RS FiEiE , A/ NP AZ DRG 4ot
FRAEREE, KI5 DRG ML TT Navl .8 H#5£
SKPAPE . BFSE 2B, Navl.8 BH 28 70 1Y 59 sk 1
BV RBUR T, RE AR M T . A Rt
PIR I & AT, Navl.8 mbR K Fal Navl.8 Gk REAS I,
D 2 PSR ABER FR B  S A R R, FE
TNBS 5 5 19 K B 45 7 98 3 E o #50se s 2 rp 2 3
TNBS AJ B @425 TTX-R Na* LG, DI H4 5 %
P DRG M TT i 4 24 Y, A H B 8D ik
T 1 P P T v R R BB TR, KB DRG i
2870 Navl.8 mRNA HJRIBHIER KBS, 470
BN O Nav118 i) ) LTRSS, KR Navl.8
mRNA ik R, H7 8 UMt R, ARAF5ER
FHAG AT T3 26 4 2 5 vk 5 R B IBS PRI 15
URBIA , HIEW A, B4 KRAE 2.67 kPa
1 5.34 kPa JE /1 F ) AWR i ¥ i ETE (P <
0.01), Bh¥ya] itz 1) AT I B B A%, IR D-
ABEHE A B R (P < 0.01), A B /s A5 )
21 R BRI TR A 43 LU RN R i R B T) A 3 L
WEEREAL (P < 0.01), 07 HTEE &2 B T (P <
001), $E/RMBRKFRATA 1BS PIME = B AL [
i, BIEK R DRG #47T Navl.8 mRNA k7K
FZIrEn, BATRTHIARG BoR, SR IHA Al SR Oy
PRSI IBS P e B ASERL K B 8 DRG #1248 7T
MR, AWFSEHER DRG #122JT Navl.8 mRNA
FIRIKF-TH m AR A S ) DRG 4T 24y PR RS
)50 Eal, R AR B W A 9 T v SRR Y
PABRALN 22— SR A, FREREIRITH
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KE, AWR BRI, R D-AHEHEM 3 ) 21
e ARG Bon, REREEATHE B E 43 H A
TERE ity B B[R] 0 b 2 TR (P < 0.01), IV 2
B S R E R (P < 0.01), 2R HRERIRIERES ]
O TBS PRI o R 7R R R 1 PN O R A £
R, [FIEy, SEAA KR LE, RERERTH
KB DRG #1478 Navl.8 mRNA 263k /K- B B R A%
M6 A B AT IBS PRI e R B A 310 DRG #1285
Navl.8 mRNA #ik/KF-, #liil DRG # £ 24 vk
i, DA TR AT PRI Sk 2 R 2R B R TR YT 1BS AT 55
BRI VE AP 2 — o

B 3k -
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HE. B WEAAKE B A% 9 (Oxidized Low-Density Lipoprotein, ox—LDL)%} & 48 i, (Mesangial Cells,
MCs) 3k XJEN R ety Foa, StAR@mL ST AN FRK-FERAFRIGERANE, HiE RAKFEZESH A0
AT AR e ok, AR F R oA T4, B EF R4, DMEM-F12 32 7%& ; ox-LDL 4.
DMEM-F12 3#7%#& +ox-LDL (100 pg-mL™) ; ox-LDL+#ALH-F %4k (CXCR6)ZL: DMEM-F12 3% 7% & +ox-LDL
(100 pg mL™")+CXCR6; B B ZAKKE . DMEM-F12 3 % & +ox-LDL(100 wg-mL™)+'§ & ZAKK E 425 f
H; OFEZZREM. DMEM-FI12 3252 #& +ox-LDL(100 pg mL™)+ B B 2 &R E A ik, FiaKa TR
JEt0 . DMEM-F12 3&5c& +ox-LDL (100 wg:mL™)+FT36XA47T (50 pmol-L7); T HAXALIT HK 4. DMEM-
F12 3 %% +ox-LDL(100 g mL™) )+ #4477 (100 wmol - L), YA E & 2AAF RIS 24 h B E & msmfp % b
k., TR E R 6k, oA ELISA &, RT- RCR 4= Western blot x4 #4L B - Beik 16
(CXCL16). #if X %4k-B(CD36) . T E—y(IFN—y). & @@ ih-ZE-6(11- 6). MR E F-a( TNF-a) K H K
FhEasE, &R AA ox-LDL (100 pg-mL™"))#F X K & B2 i3 75 5+ ;e X CXCR6 1R JE, CXCL16.
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