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Analeis of the histological and functional effects due to long-term nicotine
intaking on the kidney and bladder, and analysis of the effect of smoking
cessation.

Nagai, Takashi
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The effects of nicotine intake and withdrawal were examined from urination.
The long-term nicotine-treatment group showed significantly more frequent urination in response to
cold stress than the nicotine-free control group. An increase in TRPM8 expression in the skin was
suggested as one of factors. Cessation after nicotine-treatment group did not improve the frequency
of urination, suggesting that cessation of cigarette smoke could not improve lower urinary tract
symptoms in a short period of time. In addition, blood and urine analyses showed no significant
renal dysfunction after nicotine intake, but did show an increase in urinary N-acetyl-f3
-D-glucosaminidase and polyuria. These results suggest that nicotine administration affects urinary
symptoms not only in the bladder but also in the skin and Kidneys structurally and functionally, and
that early improvement is not observed even after nicotine cessation (smoking cessation).
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(cold stress) basal pressure micturition pressure voiding interval micturition volume
A RT 5.63%0.80 37.12+2.76 11.600.75 2.00+0.08
= LT (first half) 1220+1.65" 44.98+347 5.87+091"" 120+0.14°
nicotine-free control
ratio LT(first half) / RT 222+0.16 121+0.03" 0.51+0.07" 0.600.06
RT 4.18%+0.46 29.842.08 12.76+1.63 252+0.29
LT (first half) 8.81+1.02" 33.33+4.19 4.12+0.50" 091+0.15"
nicotine-treatment
ratio LT(first half) / RT 214022 1.11£0.09 030004 1 034+0.06'"
RT 620%0.54 42.04%2.75 12.76+1.28 2.140.19
cessation after LT (first half) 15.28+1.68"" 11 49.46+4.98" 3.63+0.46" 0.83+0.12""
nicotine-treatment ” it "
ratio LT(first half) / RT 253+0.28 1.18%0.06 0.29+0.04 0.400.06
RT: LT Student-Newman-Keuls two-way analysis
20 RT * p<0.05 ** p<0.01 LT t t :p<0.01
LT t f :p<0.01

( ) d A D free contro B Nicpline-treatment

HIFL, S
D Ratio to the HIF1a of urothelium layers 0s E Ratio to the UPyy of urothelium layers

UP " <00l p<001 pe o p<00!

03

HIFl, UP

01

nicctine-fee conrol cessaticn after ricotine-treatment

1 (red-arrowheads: HIFla green-arrows: UP blue: nucleus)

(Student-Newman-Keuls test p<0.01)

-C
0 0.5 0.75 1.0mL

Omega zone

%

p<0.05 p<0.01, Student-Newman-Keuls test



100 300p m
15-50p m

(i Ratio to cross-scctional arca or diameter H router diameter
s of small arterics of arterioles
s os
=001
p=001
04 paol 04
8 001 p=ool
' T
03 03 I
T
0z 02
01 o1
o o
nicitone free control nicotine reatment  cessation afier nicotine. nicotine-
treatment treatment

3 A-C
D-F

G,H

diameter:100 300 m

diameter: 15 50up m

:arrowheads HE staining

zarrows HE staining

Student-Newman-Keuls test: **p<0.01

TRPM8

(menthol application)

basal pressure micturition pressure voiding interval micturition volumel
value ratio value ratio value ratio value ratio
0% 3.90+0.83 1.00-+0.00 3532+3.51 1.00+0.00 14354051 1.00+0.00 234008 1.00+0.00
nicitone-free control 5% 5.02+0.89 1.40+0.18 33.35+1.9 0.96+0.05 8.96+0.917 0.62+0.06” 1.48+0.13" 0.63+0.05"
10% 3944061 117+0.16 27.54+2.05 0.80+0.07 1218+1.39 0.86+0.12 2044029 0.89+0.15
0% 3.41+051 1.00+0.00 27.39+3.85 1.00+0.00 1434+ 113 1.00+0.00 2.48+0.20 1.00+0.00
nicotine-treatment 5% 543+0.91 1.67+0.33 27.93+4.03 1.03+0.10 4.63+1.257 0.32+0.07" 0.80+0.247 0.31+0.077%
10% 4464054 1.33+0.06 30.04+3.49 1.11+0.06 51341177 03540057 083402077 0.32+0.057 "
0% 3.73+0.39 1.00+0.00 34.46+4.01 1.00+0.00 12.10+ 1. 1.00+0.00 2104021 1.00+0.00
“S”"‘l’::;"‘;’e::‘“‘i““‘ 5% 5944132 1564030  3634+534 1.06+0.09 61340797 0.51+0.06" 09440157 0.46+0.08"
10% 8524291 2754140 33.44+3.60 1.00+0.09 51740617 044400477 08340277 041+0.057H

Student-Newman-Keuls two-way analysis
0% *:p<0.05 **:p<0.01
10% t 1 :p<0.01

A Nicotine-free control

A

10

D Nicotine-fr

: f

G Ratio to the TRPMS of dermic layer

p<001

TRPM8

TRPMg

TRPM8 D-F HIF1,

5% t :p<0.05

Cessation aft

Nicotine-t

i

BRaERt F n after

catment

Cessat

p<ool

nictone-free control nicotine-reatment

cessation afernicotine-

cessation afte nicotine- weatment

(green-arrowheads: TRPM8, blue: nucleus)

(red-arrows: HIF1l,, blue: nucleus.)



G,H TRPM8 HIFla
Student-Newman-Keuls test:** p<0.01

4 TRPM8 HIFla

A voiding interval (dark period) B voiding frequency (dark period)
(times)
3 20 p<0.01

2 A 24 . p<0.01 ——— 001

p<0.01 15

nicotine-free control nicotine-treatment  cessation after nicotine nicotine-free control nicotine-treatment cessation after nicotine-
treatment treatment
C total urine volume (dark period) D total urine volume (all day)
(mL) (mL)
20 p<0.05 2 p<0.01
p<0.01 p<0.01

nicotine-free control nicotine-treatment  cessation after nicotine- nicotine-free control nicotine-trea cessation after nicotine
treatment treatment

E waterintake (all day)

fg'” p<0.05
p<0.01 (Student-Newman-Keuls test)
30
20
o
10
0
nicotine-free control nicotine-treatment cessation after nicotine-

treatment

24 3

Student-Newman-Keuls test p<0.01

TRPMg

24



1 1 0 0

Ueno M, Minagawa T, Saito T, Imamura T, Nagai T, Ogawa T, Ishizuka O 12(3)
Therapeutic effects of Choreito, a traditional Japanese (Kampo) medicine, on detrusor 2020
overactivity induced by acetic acid in rats.
LUTS 198-205

DOl

1 0 0

2022

0

(Imamura Tetsuya)

(00467143) (13601)

(Ishizuka Osamu)

(20184541) (13601)







