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Comparative study of bladder intramuscular nerve distribution in human and dogs
Zhao Zeju, Gou Yanqin, Hu Mingyu, Zhang Neng, Luo Xu ( Department of Urology, Affiliated Hospital of Zunyi
Medical College, Zunyi, Guizhou Province, 563003, China)

[ Abstract | Objective To compare the bladder intramuscular nerve distribution in human and dogs.
Methods A total of 15 fresh human bladders and 11 dog bladders were studied. Seven bladders (4 from
dogs and 3 from human) were immobilized for 24 h for HE staining, and 19 bladders were immobilized with
10% formaldehyde for above 12 weeks for Sihler’ s staining. Results The stained bladders looked like
transparent jelly. The nerves were purple and entered the bladders at the ureter-bladder junction part in
different forms. Human bladder nerves were more trivial, and had less branches and no ganglions in the
bladder walls as compared with the dogs’. The ganglions in the dogs formed a network together with nerve
fibers. The nerve fibers at both the left and right sides had little cross at the midline, and some were scattered
to the lower ureter. The right nerve branches were more than the left ones in human bladder walls, while the
situation was opposite in the dogs. Conclusion Bladder nerves scattered in the bladder walls have branches
to the lower ureter from the ureter-bladder junction part. The structure and distribution of the intramuscular
nerves are different between human and dog. The existence of intramuscular ganglia is correlated with the
bladder function of human and dogs.

[ Key words | bladder; intramuscular ganglion; human; dogs

Supported by the Project of Huichuan District Science and Technology Bureau of Zunyi City (2008-3). Corresponding author: Luo Xu, E-mail: 2261759240@

qq. com

LI BRAR G I AR e fin) S AR B R 2843 3 0 A BT AR TE R SRS e ph 2 1
W Ty A EEE S, B E UL s R 0T AR B TE AR ERE , b 2 21 4E 78 5 R RE P anfnl o34
FUEAERE BTN 2, NIESS E R ATRIE M Z B SIMAEAT, S0 R 27 11, A
(oM A R IE AN HA A R E B D A5 e BE P 5% IDERE PR A AETE AT 28795, N5 KB e BE P i 2893 A1
TERAFAEZE T YRR . ASWFTEAERT R 55 L RE Py 4%
[(E£ME] 2 XHCN KR R g H RS 5 (2008)3 5] o AT R HeR - ) HE B EEZ T BRI A
] e e e 095 1 oaizos, o MV LIS AETHC LU

1624.003. html (2014-12-04) A B BB e L A 0 2855 A AR 4k




537 5 2 M)
201541 A 30 H

E—
138

K VNI S
J Third Mil Med Univ

4R Vol. 37, No. 2

Jan. 30 2015

1 #REFE

1.1 ##

T B2 BE AR R S S50 25 R ORI IbE 11
A AR S g A PR AR R T IR RS
Z BRI E R BRSO AR e 12 4, AT et s b 3
A, T LR 2 i B 58 = EAT AR A AL B, 10% H
22
1.2 ik
1.2.1 HE e HBU10% FPEE[E G 24 h (9K i b
4 A FARYIGR I B E A B B 5 0 3 A, U1 U bt
PRAGERE = A0 X B ARSI 1 e, 25 1 e’
KN, GEVE B ZZEY) R (HANZ RN Z) B
et BT WELHE% . VI Sihler” s 3 a4 g
FIA s e 27 4 20 X A8 SR S R S 8 R
A V) R e, e TSR, % .
1.2.2  JWLNMZ Sihler’ s Ye{t ik BE g ik 12 1
PLERSRIBERE 7 A4, NP IR BE 12 A4S, K ok 12 h,
1% ~3% FEAHS 0.03% (1)t AL SR AW 2 000 mL
12 3 ~5 J&,Sihler’ s T 4G 3 J&, Sihler’ s 11 i 4%
63 J&,Sihler’ s T MG ENLA IR LM, #1450
A6 0.5 o/L REREE P AT 1 h, B GH B (400 ~
1 000 g/L) &, X &5 74 LW BB A .

2 HR

2.1 ABRMELER

N2 e 2 =8, RIS ERE , FiE AL
LR R WA A0 AN S5, R m BV A0, E AR A,
ME = X 7] LA DLARXT B 2 0 3 2454, Nk )2
UL TS (W HG IR 5 RAME N 5 1 5 185 e T 43

_o

RER B AR AR DU, 3 M I 4 a0 R 2R e PR R A
MEHEN
2.2 Sihler’s 4 & MK 4

Sihler” s 44, J5 N5 KB AME 56 5%, WL &2 %
Bl B B URAR , WILET e St G SR oy A, T o )5
RO, SN TR LN 2 S RIS A, N
P2 SRR 5 NI 28 5 15 b T s kB4 T,
T DR A I e 2 0 S AR A, T B G e PR A A
BRI BE | K J et 288 OB 1 #2215 S Bk PEA TR
JG ML A8 P 28 T, ) 90 53 S A B8 i DR A E N DG E
CEL L) 5 WU R 28 255 A T I3 e s B , 3 A 2 ) T
PRIEA , fRUBRASAR , 328 87 70 HH R0 9 IR G e = v 4853
50T TSR JZ I, ARSR AR 2850 SR 28 4 AT,
KA WA, B IR K = £ Xy i &2 o 4, TR
KT JE RE T AR X R B, 20 AT PR A 28 52 38 L
A NI 28520 B 22 T A, R AR B, 4 280k
% JOE B P o 22 43 S B8 i PR AT B 5 K IO UL PN ot 22 4
At 53 AL TUF- Y] W JRy BB R B TR 8 R T
i DRAS I IO 22 1 AR BT I B AN IR 2 IR BRAR K,
MRER/DAE 2 MM ST 4 5 KR, A F 2 AR
MU ML ARSI, B S P2 2 2 2 (W] 4 i 5%
O RE A 2R I, IR L (1T 2)

| LR A 2 LF Y 5 A 22 s C o AR R 2 ) 3 L A AP 22 4F 455 D R R B A ) 3 L
NAYZ L 540 2 E MR TR Z I F AR AR S 33 Z 4 4,C AR A RRFANE B AL Y%
2 Sihler’s 2BFEASRERIANBEZSGRNEIDRILE (Fan)



B3 BH 2 W &
2015 4F 1 30 H

= K OEOR ¥ ¥R
J Third Mil Med Univ

Vol. 37, No. 2
Jan. 30 2015 139

2.3 HE &4 X

NSRBI 22 2T 55, BE |55 e —
i X L P ANR A T S MR A, RS e EE
RN 3% DA 22 SR g o 2 7Y R H s 22 2 2
SIMREEN R WA AR P A Y 5 A E M L
ZATMZ 0 NEIDERER WA 21 (] 3) o

y- 5 =7 SE4 / RSN h
Y -l BRI E S e \
-3 - A IV e SR - ¢ s
Y ¥ - Fz y BV Y " o, \\

,. N 7\ / - TR MR SRR

Ja= /) 1 v p -

N >~ } -
"Y J \”/ W & e B0 g 0 e
L =g —=- R By T

A ABE BRI R A 22 25 2 s B KB R IL 1 AR 22 % A 2 7,
B3 ASREMNASERFHESHEZET (HE x400)

2.4 Sihler’s # & 41 2048 T ULES

Sihler” s Yy {e,i75 B () Ji% R BE I IO (R ph 42 S B 42
R, SR BN, B L 4E 5 8 B A R 4 3,
AT TN E A2 10T, AH SR PR 28 27 4k e o S A AT
G RN WA, KI5 BRI PR IR T DL i 28 21 2t 43
AR SRR ) RS SR AT, 1T R 2 4 i e
A1 M ES A ANTE R A A Z R AaY S
HERR A WA e SEa ph 2 b B A i &b iz
ZET IR LB %) 2 fish 45 44 , S 3T I e i R4S i
FER AR T B R AR, AR R B 254 (& 4.
#£1),

ok
_ii;i;.ﬁ"’ s §
P ] &8
A ARERENL R AR 22 25 4 (% 100) 5B KB BRI R A 22 2F 2
LAb 2% ( x100) ;C: ABEBLIL A AY 22 4 4 ( x400) ;D X
i UL A A 223 2m i ( x 400)
B4 Sihler’s £ EEVIMASRERENHZFESHE
HERWE

il

F1 ASKEBRMAHMEER SHILE

PO A= N PN

N AR HESY FREGEH

N3 AR 3 AR

Sk bRE Hh o fu5% SIS

iy o > H.z

WU E 1] LS 2N RIRE AR

i 2T & %

i PYan iz ZEZ

B N £ 4 X B W&
3 iFie

55 WAt A7 AR PR ) BE B S B 32 BEM A 2230y,
SCC I 1D ) Aok 28 S SRR B S SR o £ Ak 1o, T
B AL I DR B , J oA T B I A 3
oA G HINREANIE N, i TR AN, A5 R
P WA LA R | DI RE S BE PN A 28 3 A 5 T A5 A7 A8 22
5, MATERE . APTSER], N5 RIS S |
WUZ S A7 AE 22 53, N R IR R AN LIE
JE, I D A b 2 2T A Y R T EBEA

Sihler” s H {8 5 55 DE L 4 325 1 > 25 W I
LN EE R RN VS VR EMNES PN i R L 2x (N
(R R HES S AL S8k R AS 1E B DR BE (9 P A
[, NS5 e 1 22 27 24 S A R HE S A IS e BE , 158 U] o 22
OrSCAEEWEANE L 2 L B BEAL i 2 T R E
ZR5 , W AT 15 D A RE AR S BERZ WAL )N, R
FHRL 5 BEN B 280041 F2 20 e AT, 128 8 ) 01
K oy 32, oA TS TR J2 T, AR AR 2203 SRl 52
B AT, R I, ALK, 55 A S = 1 IX 7y
SR Z CERAR  TOURE B i BE TR R XD v, R T
HES LT HER A, 10 1, SRS BENLEEIR S HE 193 J=
Lk RN B A G, S R PRI G2 A8 2 Y
Wi S B O RHIE I . A DA i 22 52 S 22 1
ZE, RIAR B , AT R85 58 SCSCIE A N e MR~ Bk A
DEHINREA 5K 5 MR8 0 SCRVG DR AE T B, I S5 %
PRAE SCHE A5 Btk o A S 0L, Il e 45 2 ot e
e PR L PRAES S B 22 0 4 165 IO R BCRE R o 53 b,
R IDEILPA A 22 27 248 53 SUAR TLF- 2 m] L — SRy e K A
TREE @S B IRy, A 2 A g 5 R,
AR FE LT BT A Y S R A SR 4544 , 20
BRI 24 | A5 5 S X RS AR T A OGS
THAE B R IG5 e U1 i HE e (0t WL B 2 B4 4



537 B2 M ¥O= K BE R ¥ ¥ OMR
J Third Mil Med Univ

140 2015461 A 30 H

Vol. 37, No. 2
Jan. 30 2015

Gabella"®! FFJ 5338 21 1k J7 12 76 M 1 707 22 58 5 B 60 A I
WL 2] J55 1oe BE PAY A A 22 715 A 28 £F 4k 5 Biallosterski
AT A B S DR R IR R SR 4 /0 BRI B A 2 R
TR IR, IR /U B DERE TG 2297, HE
AERFp g BT R T, RIN AR e 35 S
o] Bl 277 B A A R0 B o A A — E I HR & 5 R R
IR R A2 W5 I BRIE A7 FIHEME PRSI, 1825 PRI
PRICTE 2l , 25 A S F A — 5 R BE R 3 2 (] Bk
JRAFIC, B D (I TR K o P JE T, o
B D A 4 4 v 2 P4 AA g JU, J AR AT HY B
I, FERE [ EORETA XA AT S5 RIGBILAH
2T O AEAE ] R 5 IORE B 05 3 561 s B AILIN A
KBRZNT S 5N RN Kk, X RS ¥ , %
BETBERI 1k , BE N 2 1B A 5C A ANTERE . (H a2t
LT, NI 22 R GE Ak, DhRE R E S op, 20
REAL AR P X B2 Jo Bl 22 B3R Ak, 75 00, 5 k4
ARSI ESE S W Y SN U/ N /R
PR, BAT T 0 2 BE LA 22719 AP A, A HERR IR
iRy = PR EY fo Ne

B UL A A 22 18 A 5 LTS 20 BR A 200 1 A
K AR T o 2 503 P R ST 5 I DR AL P e
203 A7 5 HIREAHIE L, LA #2295 R A7 A 5 15 5
PREREA I, 155 DENL P e 22 B A A 5 4 2 AU e o
8 A A )T D 22 A B ARORS R AE S

AHFFER AR R i ) Sihler” s Je (o559 H
ULV BITT 5 WETE 1T R AR DR A BE A 22 20 A LA
BRI T NG R RE N B 28 03 A0 R AR 22 5%,
FNT T - WU B R 22 0 A g2 B T 1275 T
I, P JB IR RE A 22 23 14 BRAT WA 8 1 PR, B
55 B BER )~ OB B BRI A 58 W) 5 5 IR
A SR R , AR FE S5 RAE D — IR Zse , BF T 0514
S REAS TR 26 AF R, 0k 72 107 M55 DR B P 5 I 5 il 52
S 3 A1 S LA, M A AR PR e R ) 8RR (B g g — 2
WFE TR RIS e i A= B sh 3 Bt T B2, T B

JDEREE S M 22 3 T B3 IDE &7 4 D e R T IBE e A e kA
Fe it T AT A

S

[1] Peker T, Gulekon N, Turgut B H, et al. Observation of the
relationship between the shape of skeletal muscles and their
nerve distribution patterns: a transparent and microanatomic
study[ J]. Plast Reconstr Surg, 2006, 117(1); 165 - 176.

[2] H3cF, xioofd, EERR, % KHURIRN B 2 o0 1
[J]. hEBERR0, 1994, 23(5) <19 -20.

(3] BPEs, Bhinz, A, S5 KJBEINERE A 285 20 A A AT 5
[J]. SEPU%EEER2p2a4, 2008, 29(12) : 1085 —1091.

(4] W, BeRy, sk, ZARBETRE IUIUL S WL #f 28 F
SESNEA T[], 2, 2006, 29(3) ; 345 -
347.

[5] Arrighi S, Bosi G, Cremonesi F, et al. Immunohistochemical
study of the pre- and postnatal innervation of the dog lower
urinary tract; morphological aspects at the basis of the
consolidation of the micturition reflex[ J]. Vet Res Commun,
2008, 32(4): 291 -304.

[6] Gabella G. Intramural neurons in the urinary bladder of the
guinea-pig[ J]. Cell Tissue Res, 1990, 261(2) ; 231 -237.

[7] Biallosterski B T, de-Wachter S G, van-Koeveringe G A, et
al. Changes in bladder innervation in a mouse model of
Alzheimer’ s disease[ J]. J Chem Neuroanat, 2010, 39(3) .
204 -210.

[8] Wu B L, Sanders I, Mu L, et al. The human communicating
nerve. An extension of the external superior laryngeal nerve
that innervates the vocal cord [ J]. Arch Otolaryngol Head
Neck Surg, 1994, 120(12) . 1321 —1328.

[9] Xie P, Jiang Y, Zhang X, et al. The study of intramuscular
nerve distribution patterns and relative spindle abundance of
the thenar and hypothenar muscles in human hand[ J]. PLoS
One, 2012, 7(12): 51538.

(75 :2014-08-06 ; f& @ :2014-10-12)
(i 2 %)



