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Effects of Xingpi Yanger granules on urination function in normal rats

LI Lei, WANG Aoao, WANG Ziyan, YANG Lili, SHI Yue, MA Yanlei, MENG Hongxu" , LIU Jianxun "
(Institute of Basic Medical Sciences of Xiyuan Hospital, Beijing Key Laboratory of Chinese Materia Pharmacology,
Beijing 100091, China)

[ Abstract] Objective To investigate the effect of the Xingpi Yanger granules on bladder urodynamics and bladder
external sphincter activity in normal rats. Methods Sixty healthy animals were divided into five groups: a control group;
Xingpi Yanger granule 9.2, 4.6, and 2. 3 g/kg groups; and oxybutynin group, with 12 rats in each group. Experimental
groups were given the drug by gavage for 7 consecutive days, and the control group was given equal volumes of pure water
in the same way. After the last administration, we measured intravesical pressure and external urethral sphincter
electromyography under light anesthesia and deep anesthesia when the rats were urinating. Rats’ bladder pathomorphology
was observed by hematoxylin-eosin staining. Results  Xingpi Yanger granules obviously decreased rat basal bladder
pressure ( BBP) under light and deep anesthesia. The high-dose group, especially, showed significantly improved
maximum bladder capacity, peak number of P, phase, and bladder compliance under light anesthesia. There were no
significant differences in the structural changes to the bladder in any group. Conclusions Xingpi Yanger granules
significantly reduced BBP, increased the maximum bladder capacity and bladder compliance, and vigorously promoted
bladder urination. The mechanisms may be related to the relaxation of bladder smooth muscle and improvements in bladder
functional status.

[ Keywords] nocturnal enuresis; Xingpi Yanger granules; intravesical pressure; urodynamics; electromyogram of

urethral external sphincter
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Figure 1 Experimental set-up for collecting rat bladder pressure and external urethral sphincter electrogram
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Table 1 Scoring standard for anesthetic state of rats

oHE kR
Score Physical performance
RSB R AT S, WP T
1 No response to the limb being clamped and stimulated, deep

and slow breathing.

B e B AR B BENUR R (B RETS 30
2 Limbs stimulated by clamping have only slight muscle

tremor, but cannot move.

BRI R A R B e 4 T 3 (B S IR TR 3
3 Clamped limbs have slight curling activity, but the body

cannot move.

B RUVH (AR s 47 7% 2l W S, R R AR e A DL
w#,

4 Clamped limbs have obvious curling activity, and
occasionally the rat body moves to other places, and the
exhalation frequency is accelerated.

BB S S, WU B B, U S R A b s 4 , I
AP B AR S,

5 Mild beard activity starts, blinks when the cornea is
stimulated, the clamped limbs start to curl up quickly, and
other limbs start to move quickly and physically.

T 20 RRRBIR A 5 2 ~ 3 70 PR AR S s 4 20 HORRBEIR S5 5
o1 R URBEIRAS

Note. 1 point, Deep anesthesia. 2 ~3 points, Moderate anesthesia. 4

points, Light anesthesia. 5 points, Slight anesthesia.

25 K EUBEIE , e SR EE Al 195 D & ( BBP ) BV 0CHEBR IR
TG I BS IR R 0 5 ) ol i T B A, i i R U W
=236 s A I, BRI A B bk A5 RS ( BLPP) |, it

A 052 Lb VB T AR e S ) o< T BRI I A
KT (MBC) . WEEH Ty 2k, g (8 Rk d5 KB
PR (MVP) , HEPR 2 (Vv ) 48 38 1 17 A 20 AL
ESCAEHE PR i FH O S A 0 R 3 T
B I P AR A TR A, HLARB BN A R A PR 1 (PVR) . %
JHRMBER 4 ( BC ) Sy JB IE 255 ek 184 055 % I P e 34 i 4
B LR, Bl BC=AV/AP, THEHFIRECFE(EV) ,EV =
Vv/MBCx100% , HE = 155 b J5 X i bk a4 47 0 7, 7
HE A E] MBC B —2F0, B2 4 R U, 10 5%
RV H R 195 e P R B A R W DR A (ALPP)
WL 2,
1.3.5 EAREEIRAS TWEHERR
KERAERRECIR AT, B bE v] B 0k s B 32 HE
PR, R B HE PR A R A T e 1 g il 4 1 = e e
4 BB WE 2, P B B T
B0, 8% I N R i v, (R PR GE DR EESCH P,
JBRIE PN T 5, 7 I8 A B s 441 3% 3%, EUS-EMG
IR AR, KEHEIR . Py 81, EUS-EMG i 3l
PEFFIR 15 | I D645 24 LS R DR G HAT, T e 79 e
VAN TR = N I 7 A AT ST Tl S S DI VR
EMG {G S Re S T R, 78 DU 1 PR I K RIS I
JIHT, HEZS K BB IBE , 8 Sl v 92, 2 R BRI’
SRR HE 45 1E T R IR e R AR R AR
FRUS HEZS e, RAEZR AR . 1% 5~ 10 min J5 P55



72 I LA PR Al

2023 4F 4 A% 33 %554 Chin J Comp Med, April 2023, Vol. 33,No. 4

S, BdE =0 EE DR 3 K, UL E A S
Tt O UEE R R P, WA & e B e 8 R (PP) |
MVP HEFRIARS ] (UP ) B MBS IR U 45 T s 28 Il % 35
LR AYRTIE] Vv PVR, 3144 MBC .EV & BC,

EUS-EMG &M HPIA S5 . (1) EUS-EMG
TE P, WIASHS 90 A I 0 A ) Bk 43 Il 4G 3R EUS (il
AR RNET K, T SR AEUCHE IR 10k e ) Kl Rl EUS 1Y
WL R 5 (2) 3R H B A I8k 0 A1 ] B4R 52 1t [, D
P, HARTH]
1.3.6  JBEMERRELA 2L Aa

KBRS AL SV IBOM S, FH vk Az B R K e S
A 4% Z2 5 RS T P 15 24 ~48 b, FERR %
JBK G A WA IE TR (5 wm) T HE 3468 O
AR T AR IRl SUE RS 25 AR 1k
1.4 HitEFHZE

B FHGEH 4 SPSS 25. 0 #EAT R i,
TIEER VBB bR ifE 25 (x+s) FoR, R A One-
way ANOVA (B 27 225001 Jrids, Jr 22 551 i
Tukey HSD £ 3, 7 25 A 5% & H Tamhane’ s T2 £
5, P<0.05 NZEFAGIFEL,

TER R BRIR AT, 5 1E 5 X5 B L4, i
J R LKL 9. 2 g/ kg 2H FEAill 55 I 1R I I B AIK ( P<
0.05) , W3R 25 I It doe K2 o S Bl PR et W b 36
(P<0.05), W35 3; MM 7= LKL 4. 6 ¢/kg 2.3 ¢/
kg 2H 70 24 HA b5 et BH B B AR ( P<0. 01) 5 BLER AR
T4 7 B R e e B R R AIR (P<0.05) . K44
20 I IO PR s T T PR A HE DR i | T e 0T e
KAHEPRBCR B0 B R DL i 22 5% WLER 2
~%K 4,
2.2 FHRRERRSK RHEER & 0

FER BRI ER ST, 5 1E 5 0 4 s,
SR ILAURE 9. 2 o/ kg 2H T2 1185 e e B 4 B A1 ( P<
0.05) , Bt K25 it FR A IR 3 | 5 IR I 1 W
I (P<0.05) , P, W10 W0 1 35 m (P<0.05)
DLFE 5~ 3% 8 WL 3 LA 4. 6 ¢/kg 2. 3 g/kg 417
T 09I e PRt B AR (P<0. 05) ;s B E i T FE 2L
1B e He T e A (E . | S5 KB e P 1 W e B A1 ( P<
0.01 5% P<0.05) , L% 5~% 8,
2.3 WRBRERAARSH RN

3 2 2 0 T O 25 4% 2 KBRS I i 1 28

2 HR AT WL - 2% 2H % IDE 2H 24 T2 5 RV A, BT IR B
2 ) <
2.1 ITRKEREA BRI Bz SERE AR L AR DL 3.
32 7 I/'II | : k AR / A :
/ [} g ETH 1
f} } b= -
AR : ]
TE %7 A T I
=z —8 |__,L-J"' o | k| ")"Ju
=T 16 EPTETEY - y | bt
] m VL_‘,_}...L_-LJ,J‘-*" b "‘l\L_LLU‘.___'i - A
P, P, P, | P

JRIEFR LIV
EUS-EMG
50 mV

10s
TE AP, Py BABEBEE JIB A B P, , Py BERESME 2 LHE K
B2 IR RUHERBER R I EUS-EMG 251t

Note. A, Amplification of bladder pressure wave in P, and P; stage. B, Amplification of P,, P, stage EUS-EMG.

Figure 2 Changes of urinary bladder internal pressure and EUS-EMG in lightly anesthetized rats
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R 2 KEGRECRE T %4 BBP BLPP 2 ALPP [L#¢
Table 2 Comparison of BBP, BLPP and ALPP in each group under deep anesthesia in rats

20531 FliE (g/kg) FLA 5 e ( mmHg) JB& e PR . ( mmHg) JUE < 3 PR 3 H ( mmHg)
Groups Dose BBP BLPP ALPP
IE % %t FEZH Normal group / 9.39+2.05 32.54+5. 83 44.06+8. 14
WA T 41 Oxybutynin group 0. 002 7.26+0.86 " 32.72+5.98 47.03+6. 17
) L 9.2 7.56+1. 14" 33.70+5. 59 44.80+7. 88
. '.’W?% %ﬁﬁ’ﬂ 4.6 7.17+1.217* 30. 02+6. 25 41.25%5. 45
Xingpi Yanger Granule group
2.3 6.64+0.51™ 33.79+6. 84 44.57+6. 36
I HIEE XA i, © P<0.05, ™ P<0.01,

Note. Compared with the normal group, * P<0.05, ™ P<0.01.

®3 OREIRRERA T %41 Vv MBC Hl PVR 2
Table 3 Comparison of Vv, MBC and PVR in each group under deep anesthesia in rats

415 i (g/kg) HEBR &L (mL) JB5 e e K25 &k (mL) B K A (mL)
Groups Dose Vv MBC PVR
1E % X3 B 4H Normal group / 0. 026+0. 007 1. 026+0. 254 0. 846+0. 293
BFEA T 20 Oxybutynin group 0. 002 0.025+01. 12 1. 174=0. 321 1. 096+0. 361
9.2 0.025+0. 012 1.387+0.407 " 1. 260+0. 439 *
5 )Lk
R LA 4.6 0.038+0. 025 1.131x0. 364 1. 006+0. 382

Xingpi Yanger Granule group
2.3 0. 029+0. 017 1. 043+0. 165 0.930+0. 169

TG IER XA A, P<0.05,
Note. Compared with normal group, * P<0. 05.

T4 KREERERE T A4 BC FEV LI

Table 4 Comparison of BC and EV in each group under deep anesthesia in rats

451 i (g/kg) T DM 1 ( mL/ mmHg) HERAF (%)
Groups Dose BC EV
1EH % AR Normal group / 0.047+0.016 2.73+1.13
A T4 Oxybutynin group 0. 002 0. 047+0. 013 2.38+1.47
. 9.2 0. 056=0. 021 1.92+0. 078
R LA AL 4.6 0. 053=0. 026 3.47£1.77

Xingpi Yanger Granule grou
& . sroup 2.3 0. 040+0. 010 2.79+1. 41

RS  KEBREGRE T 441 BBP PP Fll MVP L%
Table 5 Comparison of BBP,PP and MVP in each group under light anesthesia in rats

21 5 & (e/kg) LAk (mmHg) U5 K (mmHg) AR (mmHg)
Groups Dose BBP PP MVP
IE# % HRZH Normal group / 9.28+1.03 42.35+7. 68 44.15+6. 86
WA 541 Oxybutynin group 0. 002 7.606+1. 12 36. 94+6. 26 39.03+6. 21
9.2 7.41+£1.24™ 39.45+6. 14 42.83+4. 65
2 || B 4]
REIR 7 LA 4.6 7.20+1.01™ 39. 15+6. 85 40.57+8. 65

Xingpi Yanger Granule group 53 6. 2340, 49 32,2748, 80 0. 7329, 11

T SIEH X A LR, ™ P<0.01,
Note. Compared with normal group, ™ P<0.01.

R 6 KEBERBRE T4UL PVR Vv F1 UP AL
Table 6 Comparison of PVR, Vv and UP in each group under light anesthesia in rats

415 FEE (g/kg) B IRt (mlL) HEPR & (mL) HeR I E] (s)
Groups Dose PVR Vv up
TE % % FRZH Normal group / 0.224=0. 181 0. 1720. 082 24.96x10. 17
WA T4 Oxybutynin group 0. 002 0.278+0. 182 0.2390. 212 24.5+17.6
9.2 0. 529+0. 340 ™" 0.221+0. 129 31.07+12.29
T
RElR 7 LA 4.6 0. 212:0. 170 0. 1920. 098 19.2529. 19

Xingpi Yanger Granule group
2.3 0.226+0. 169 0.239+0. 139 20.95+5. 82

T HIER AL gL, ™ P<0.01,
Note. Compared with normal group, ™ P<0.01.
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KT REGRIRECIRE T %44 MBC BC 1 EV [E4¢
Table 7 Comparison of MBC, BC and EV in each group under light anesthesia in rats

25 i (g/ke) MR RSB (mL) BN P4 (mL/mmHg) HEIRBCE (%)
Groups Dose MBC BC EV
IEH % HRZH Normal group / 0.53+0.214 0.017+0. 007 35.12+18.26
B A T 41 Oxybutynin group 0. 002 0. 626+0. 215 0.022+0. 010 35.00+22. 00
9.2 0.829+0.381 " 0.027+0.013 " 39.95+18.37
< Lk 4
IR LR 4.6 0. 4480. 159 0.01520. 007 47.00+26. 64
Xingpi Yanger Granule group
2.3 0. 540+0. 242 0.019+0. 010 45.57+16.27

TE: SIEF XA L, " P<0.05,
Note. Compared with normal group, * P<0. 05.

F 8 KEURMRFCRS T 4L P, WR RN P, 3% L L

Table 8 Comparison of P, time and Peak number of P, in each group under light anesthesia in rats

25 5] R (e/kg) P, W] (s) P, WIBIEET (n)
Groups Dose P, time Peak number of P,
IE % 841 Normal group / 6.29+6. 32 19. 6+6. 8
B EAT T4 Oxybutynin group 0. 002 5.56+4.35 24.5£17.6
) 9.2 8.91+5.70 27.7£9.2°
i 7 4
I 4.6 5. 13+3. 66 17.425.9
Xingpi Yanger Granule group
2.3 4.61+2.50 22.4+12.3
T FIER X IR, " P<0.05,
Note. Compared with normal group, * P<0. 05.
A B € D E
1 mm 1 mm I mm 1 mm I mm

T A TEH UL B ATV T4 C~ B BRI IR LR 9.2.4.6.2.3 g/kg 4.
3 REUBME HE B
Note. A, Normal group. B, Oxybutynin group. C~E, Xingpi Yanger Granule 9.2 4. 6.2. 3 g/kg group.

Figure 3 HE staining sections of rat bladder
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