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Improvement of Suoquan Capsules on bladder function of diabetic mice
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(School of Chinese Materia Medica, Guangzhou University of Chinese Medicine, Guangzhou 510405, China)

ABSTRACT : AIM To investigate the improving effect of Suoquan Capsules ( Linderae Radix, Alpiniae oxyphyl-
lae Fructus and Dioscoreae Rhizoma) on mice with diabetic cystopathy and its mechanism of action. METHODS
Sixty mice were randomly assigned into normal group (n =8) and model group (n =52); the diabetic models of
the latter were induced by high-fat feeding combined with streptozotocin ( STZ) injection, then modeled mice
(n =32) were randomly divided into model, Mecobalamin Tablets, low- and high-dose Suoquan Capsules groups.
The influences of Suoquan Capsules on fasting blood glucose (FBG), glycated serum protein ( GSP) level and
general conditions were observed. The bladder leak point pressure ( BLPP) was determined. Histopathological stai-
ning was performed on urinary bladder. And the expressions of substance P and NK1 receptor were detected by
double immunofluorescent staining. RESULTS There were no significant differences in FBG, GSP, body weight,
food intake and water consumption among various groups. The high-dose Suoquan Capsules significantly decreased
urine volume of mice. Compared with the model group, the treatment with Suoquan Capsules markedly increased
BLPP, the expressions of substance P and NKI1 receptor were significantly increased, and the histopathology of
bladder in mice was obviously improved. CONCLUSION Suoquan Capsules improves the diabetic cystopathy in
mice, and its mechanism maybe related to the up-regulation of substance P and NK1 receptor expressions in bladder
tissue.
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1 PR B B 5 A8 ( diabetic cystopathy, DCP)
SEME PR B8 UL IA DR R GEITAHE, S RI N
MR GE T RE TR . R b . PRHE=S 5 99
S34EOTHAT, IR _EYATT DCP K 222 7E 4 i 1
BEREERE E IR 28 SR 25 . s S Y
YU, WA, TRITRCR AN . 48
S A CEART), w52, w8, iZhd
B, BAREAEIE, iR IEm IR, SARE SR
PR IS 5 HAb 25 . Hopd 755, HIEL
HIT/NLBIRT L R | PR SR IR B
SEAR, TR YT RIE 5 R PR B e 28 I g [ A i R
RERAHAL o AR S50 ST AR PR /N BB AL, WL 4 S
JREHEXT /)N BB PR I e 22 B2 e, R0 2
YEFIRLE
1 8
1.1 4  SPF 2% C57BL/6 /NER,, HEVE, RFE&E
20 ~22 g, W) ARAEZLTSYTHORME, FE)T
I BE 2 KA SRS S rh o R SR S, VRRTIE S
SCXK () 2013-0002,

1.2 ZHanhaXAl g iede (W DU 25 A BR
), T 130512) 5 MD 45% pi i 4l A e 5 iR
(VLIRS ARAEMBE AR AW, #t'5 1503026 ) ;
HEMR A/ B 2 (streptozotocin, STZ, Z&[F Sigma 2y
A, 5 031MI1287V) s gl (9RATfR) (I
D] 25l A RAT, #5 140405A) 5 FriE
e (CREmH R, #5 00116) 5 FriE
M= (CRHm RG], #5 00110)
PG E (GSP) A& (Fast e T.72
BEIERr, b5 20150713 ) ; GTX30169 i NK1 52Kk
REZvkEDUA (3 E GeneTex A ); GTX10353
PP YRR Z seBESiiR (SEE GeneTex A H))
6090-02 1P E, 1eG (H+L) (3 [EF Southern-
Biotech 7 #] ) ; 4030-31 [ 2E 1R 1gG-Alexa Fluor
647 (3£[E SouthernBiotech 2% 7] ) ; D9542 DAPI 4t
W (3£ Sigma AF])

1.3 Z&2ME W OIRT (MRE-FEA 21X
WA RATE, 85 E1204) 3 B R{E J7 B g K
fii & ik 4% ( ACCU-CHEK ACTIVE, & %
GC14926924) ; FoifiAe (TR G RALER A R
Al, A5 ZX57486); sk AL [ LA HE, A5
RODZ50 (H) -RE]; 75iHKii4E ( HIRAYAMA
A, #15 HVE-S0) ; ZIIREREbs{ (%1 TE-
CAN AW, B Sunrise) ; JRENH~Aa Al (%
K Laborie /3], #95 Laborie UDS-94) ; {#'& 5%
2

Wi (HZ Nikon A ], #1%5 TE2000-U) ; #OG
HEREHME M (EE Carl Zeiss AH], H5
LSM710) ,

2 FHik

2.1 Zhap#EKL »m  SPF Mtk CSTBL/6 /N
60 H, WEPLA AHIEEH (n=8) KHEBIH (n=
52) . R, IEH AL T s AR, @RS
T MD 45% S RLEALEC kL, SR 4 FE, SR E
NEEK 12 h, @A i 200 mg/kg ) i IE AR ST
2% [ STZ W, 1B TS S AT B IR -Fr 16
M =B I, TS 3 dJa, /NEREEEAEK
8 hJE ka2 M MUMEAE., %5 BE MUH(E 1410, 5 mmol/L
PIERE T, AR/ (n =32) BERLS: AR
RIZH, BAVEZR] WA R0.2 mg/ (kg - d) ], 4ERAE
PR, Rl [ 435125900, 3 600 mg/ (kg + d) ],
H2H8 H,

2.2 iy XA LA EERID 8 G
Gy (0.2 mL/(10 g - d) ], =5 FHA A
RUH 25 TRERZERK, BR 1K, &EZ28d, T
g — . AR R E R, ROKE &
5hiRe, A25H7 1 d MORIRG A FEEE AEEK
12 h, AR MM E /NR 2 B E (FBG) .
2.3 AR Ry %k
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2.3.4 BRSBTS R G e Bl — T
I LS JC B Kerbs W ot J, 84U+, fHH
OCT A5 [ T &, Wl fAfr T AT,
IEEERE 2 -80 CrkH . BUR IR 81 & T KR D)
RALEEFTYI A, F 0.01 mol/L PBS 3k 3 ik (4
K5 min) J5, BFHEE T, =530 min,
HIPALE R W B, 28] 0. 01 mol/L PBS
EE 3 R (BR 5 min) , ARG YR 2 B IK
Ryt P W5 Ryt NKI ZKh, rfi —h s
0.01 mol/L PBS Fis % 200 %), 7£ 4 CHE 7,
B EHREHY R BGH, £ 0.01mol/L PBS ¥k 3
W (BKR 10 min) J5, IAILSESIKE 186G (H +
L) —HiMllEHRm lgG-Alexa Fluor 647 “HWIR
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10 min) , EHHFIE R, B THOCILER SRR B 5K
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2.4 ML SLEEHRUIE £ i5EZE (xxs)
FR, LIRS R SPSS 19. 0 ST 40
o, 24 LS, A4 UEE AR M IEZS 53
MBGEMIES A, JF B AR 7 22 B A3 554k,
KR ZE T 220 1o 26 0R B F i F Tmage J
BApr# T i, P <0.05 ¥k B W&k
ZE5

3 ZEER

3.1 45 R B e fkgm s R FBG & GSP #93%7h

SIEHW A i, SR AR T U 45 20 R0 S 45 R 45 24
J5 1 FBG $.E T (P <0.05 3% P<0.01), L
Ke2525)5 /B GSP B -t (P <0.01); SAAY
HARL, S4A 254/ FBG K GSP 7KF-TC ik 25 Pk
25 (P>0.05), Wk,

F1 BREBEXHERB/NR FBG & GSP WEM (X s, n=8)
Tab.1 Influences of Suoquan Capsules on the fasting blood glucose (FBG) and glycosylated serum protein ( GSP) in dia-

betic mice (x =5, n=8)

FBG/(mmol-L~")

5 Fit/ (mg-kg™")

GSP/(mmol-L ")

AT wejfE
EH4H — 5.48 £0.47 6.05 0. 53 1.839 0 +0.089 6
(R — 11.20 4. 12* 13. 64 +4. 40" 2.117 2 £0. 101 8"
FRPE2H 0.2 11.03 £5.22 12.58 +4. 63 2.0945+0.158 6
A SR ) 3 600 12.21 £5.70 13.66 £5. 21 2.154 1 £0.036 4
A SRR BT A 900 11.76 +4.27 13.95 £5.94 2.080 9 =0. 140 4

e SIEHHLE*P<0.05,%P<0.01
3.2 @R ESERRDARARE. BEE. KK
BRAER R BRI 2T B4 25 0 )
Fi S IERAMLEE TR (P<0.05 5 P <
0.01), fEH ., Yok &KIRESHBERM (P<

0.05 = P <0.01); 43252 SRR, KR
W, HEEAYOREILREEZES (P>0.05); [
PR RS R I S R e 2525 3 Rl e 4 A Jw, TR
SRR L BFEREIR (P <0.05), W2 ~5,

R2 BEREXMERFDRERENZME (Y5, n=8, g)

Tab.2 Influence of Suoquan Capsules on the body weight of diabetic mice (x =s, n=8, g)

4151 L) meh 1 JAE w252 G B2 3 s w24 G
EHA 30.24 +0. 68 30. 13 0. 67 29.90 = 0. 63 29.44 +0.52 29.15 +0. 46
BRI 2 26.66 £0. 75" 26.55 £0. 72% 26.56 +0. 76" 26.56 +0. 74" 27.06 +0. 67*
PR ZH 26.45 +0. 84 26.81 £0.74 26.95 £0.79 26.94 +0.73 27.09 +0.75
5 SR v ) i 26.50 0. 64 26.48 +0. 60 25.36 +0.75 26.69 =0. 80 27.34 £0. 66
4 SR BT A 26.41 =0. 49 26.58 0. 47 26.45 +0. 55 26. 66 +0. 58 27.14 +£0.70

F: SIEWH LR, P<0.05,%P<0.01

®3 HFEREXBERFDNRBERIENFMW (Y5, n=8, g)

Tab.3 Influence of Suoquan Capsules on the food intake of diabetic mice (x +s, n =8, g)

205 L5 2T B G 4252 G %253 G B4 G
WA 3.80 +0. 14 3.99 +0. 13 4.07 £0.15 3.73 +0. 16 3.94 +0.20
L RIUEE 5.41 0. 18% 5.10 0. 14% 4.94 +0. 14% 5.06 0. 11% 5.13 0. 13#
PR 20 5.41 £0.22 4.99 £0.13 5.11 £0.11 5.24 +0.09 5.14 £0. 07
G SR = R 2 4.90 0. 18 5.25+0. 12 4.90 +0. 11 5.08 £0.11 5.03 £0. 11
A SRR BT i 5.29 +0.20 5.11 0. 10 5.10 0. 07 5.23 £0.11 4.98 £0.12

T SIE#H L, "P<0.01
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x4 FREEXNERFDRRKEHZM (x+5, n=8, mL)
Tab.4 Influence of Suoquan Capsules on the water consumption of diabetic mice (x +s, n =8, mL)

20 531 P[] %4251 e 22 Aa 4253 e 424 Hia
ER 4.30 £0.12 4.43 £0.12 4.50 £0.12 4.30 0. 11 4.42 £0.17
HETRIZ 6.10 £0.30% 6.45 0. 18% 6.17 £0.18% 6.29 £0.23% 6.24 £0.20%
FHE2H 6.00 £0. 26 5.92 +0.24 6.07 £0.23 6.21 0. 18 5.92 £0.15
i SR e T 2 5.91 0. 26 5.87 +0.21 5.73 +0.21 5.85 +0.26 5.88 0. 09
A SR IR 6.07 £0.25 5.95 +0.20 5.92+0.20 6.05 +0. 20 5.83 +0.25

o HIEWALHE, ™ P <0.01

®5 BEREMERFNRKRENZME (X¥+s, n=8, mL)

Tab.5 Influence of Suoquan Capsules on the urine volume of diabetic mice (x s, n =8, mL)

215 25 2T g1 A 45252 G 423 JAfE 424 G
ERH 2.24 0. 10 2.3220.06 2.25£0.09 2.47 0. 10 2.37 +0.09
HEARIZ 4.64 +0.35% 4.77 +0. 15* 4.74 +0.21% 5.22 +0.26" 4.80 +0.21%
PR 2H 4.70 £0. 30 4.68 +0.32 4.46 £0.31 4.42 +£0.25" 4.12+0.29°
4 R I = 4.56 +0. 31 4.48 +0.27 4.07 +0.25 4.30£0.33* 4.08 £0.26*
ERE S 4.61 +0.29 4.56 +0.28 4.52 £0.30 4.51 +0.28 4.51+0.25

T HIEW4IE,MP <0.01; SHRI4 HE, * P <0.05
3.3 AN E A RE kR R BLPP ¢ ¥ H5I1E
WAL L, A 4]/ B BLPP g F AL (P <
0.01); SHIAUAH AL, #4254/ Nl BLPP B35
T+ (P<0.01), WK1 (1 mmH,0=0.009 8 kPa)

40
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> A S
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<% %9‘®§§ o

(%)
f=1
L
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[
o
1

—_
[}
1

L=
L

e HIEFAE, P <0.01; SRR HE, TP <0.01
1 FEREBEXERFB /R BLPP B (X +s, n=8)
Fig. 1 Influence of Suoquan Capsules on the bladder leak
point pressure ( BLPP) in diabetic mice (x + s,
n=8)
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w IEHA/NRIBE A SRS A Y, DR Z (]
FOl - E R R R, HAS B AR
RIAL/INER B el 2 b, LA B K, LS HES 35
AL, WU AT 2 g, Il e SR 2 2D, e
JRAE SRR (APA . S A L, 4 R e
AT LA 8 S0 IR LA A HES ) . LS 2 T S0 1 B
IR Y & A =, Hmale_g T IEaE. W
K2,

3.5 RdE AR P A NKL Z 4k &k
SIERAAH M, BORLZH B B4 2 P Wi 2 AR Y
4

HAIH EHA

FA A

L e T

EigYie ZiFiliae:|

B2 HREBXERFNREREAAFSENZNE
(HE & Masson, x100)
Fig. 2 Influence of Suoquan Capsules on the histopatholo-
gy of bladder in diabetic mice ( HE & Masson,
x100)
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ML, B H B P Yz ik, NKI sZ{k%
KGR K P W F/NKL St 350k 0m 1 3 B T

(P<0.01), W¥k6. K3,

x6 HRBEXTHERRB/NR PR NKI ZEREHFM (¥ £s, n=8)

Tab. 6 Influences of Suoquan Capsules on the expressions of substance P and NK1 receptor in diabetic mice(x +s, n =8)

ZH 5 A/ (mg-kg™") P Pk R g NKI AZ{RFIK 08 P Py )i/ NKIL Hee ki@ &
EHA — 0.427 4 0. 067 2 0.546 5 +0.201 3 0.406 5 +0. 060 7
IR — 0.157 5 £0. 025 6% 0.187 5 £0. 067 1% 0. 137 4 £0. 027 2#
P 2R 0.2 0.342 9 +0.042 4 ** 0.353 0 +£0.048 9 ** 0.327 7 +0.056 9 **
R =il 3 600 0.363 7 +0.052 1* 0.3755+0.053 2** 0.3351+0.057 0™
4 SR IR B 2H 900 0.292 7 0. 060 1 ** 0.450 6 0. 065 7 ** 0.278 1 +0.048 9 ™

T HIEWALLE, P <0.01; S LA, “P <0.01

DAPI# 3¢ PYI R

NK132 4% P30

A el il ER

R SRR A

4 R RARA B

3 FREREXVERFB MR P YR NKI ZERIEH
g (BB, x100)

Fig.3 Influences of Suoquan Capsules on the expressions

of substance P and NK1 receptor in diabetic mice

(immunofluorescence staining, x100)
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BANRHE R =27 AR, IR 12 4
Ja, AT /N RS BRI 3E S EKF I e T
TEH AL /N B, U8R JR s A58 B A N7 Tl i

BLPP fI5E R B2 SUF 254 WL 22 B, 12 J i
FE/INER, e BLPP B BAR TIE# 41, M4
TS B A

G g R AEAYT 4 TR, BRI/ BRI K
TR UL 85 1 7K O o i e, fH 18 35 b R
B, WA AU A2 K BLPP LA B k3, 1t
P 455 S5 2 S A PR JB B PO 968 9 7 1 P S 2 2ot 4
UKk 3k B, 7T R 5 H i 28 1L 5 0 ol 32
VEP

BRI BRI E 2 BN E £, H
T4 G % T TR 3 T U Ay LI o el 28 9P G K
e, RIS H 252 860 P TR —
P+ —RIERZIK, BT HEBRR I, TR
NKI, NK2. NK3 ZZ &4 Yo agt", Hp
NKI1 2k 5 P ¥R 45 At i feim ™ o YoM R &
AR, e B Bz TRPVI GETE R, W RE b
B¢ 4 MUBE R P 4 s/ HL 538 BRI NK 32 (A 4%
BRTME, MZESERZRIENG, WL
BEUR 551, e & T OB PR B I AT
ASHIFFE T FH 38 58 I U T WL 44 S I 3 X
INERBEEE TR P W i K NK1 A2 1K 38 35 7K S i 52 1)
ZERLOR, A5 IR B TR R OB e 4
U P W, NKIL A2 1 3 3k /K7 A4k 2 0k o
T et 4 PR s /N BRUBE BE S AE, K &2 H: BLPP, 2%
SR R0 T D 72 P T

g L RTR, 45 I T R kb R B
P AR K NKI 52 AR 235 7K, 3 T g 36 48 B s
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