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The influence of low-carbohydrate diet on erectile function in rats

Kato, Junko
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Although the number of obese people are on the rise due to the
Westernization of dietary habits worldwide, many people are also known to follow diet plans. Out of
all the diet booms in recent years, low-carbohydrate diet (LCD) has been the most prevalent. We
investigated the influence of low-carbohydrate diet on erectile function using animal model.
We divided 12-week-old male Wistar-ST rats into control and LCD groups. After 4 weeks, we measured
erectile function of rats. This study suggests that extreme carbohydrate restriction reduces
erectile function. In addition, when the relaxation reaction due to transwall electrical stimulation
was measured by isometric tension measurement, a significant decrease in the response was observed
in the LCD group. In addition, when the expression fluctuation of neural nitric oxide synthase
(nNOS) in the corpus cavernosum was examined using real-time PCR, a significant decrease was
observed in the LCD group.
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0.5 mm PE-50 (Imamura Co. Ltd)
(arterial pressure; AP)
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PE-50 236G (TERUMO)
PE-50
ICP 50 U/ml
Power-lab 2/26 (ADINSTRUMENTS)
1 ICP Electronic Stimulator (NIHON KOHDEN)
Isolator SS-202J (NIHON KOHDEN) 5V 1-16 Hz pulse width 5 msec
AP ICP  LabChart7 (ADINSTRUMENTS) ICP AP
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pressure) ICP/MAP
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Organ bath  Krebs (119 mM NaCl, 4.6 mM KCI, 1.5 mM CaCl2, 1.2 mM MgCI2, 15 mM
NaHCO3, 1.2 mM NaH2PO4, and 11 mM glucose) 10 ml

organ bath Krebs 37 organ bath
Organ bath 95% 02, 5% C0~2
0.6 g 1
80 mM K+ Krebs noradrenaline (NA) (10-10-
10-4 mol/L) NA 80 mM K+ Krebs
NA 10-5 mol/L ACh sodium
nitroprusside (SNP) (10-10-10-4 mol/L) (suramine 10-5 mol/L
atropine 10-5 mol/L  propranolol 10-5 mol/L) (EFS; electrical
field stimulation) ACh NO
SNP NO EFS NO NO
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TriPure Isolation Reagent (Sigma-Aldrich)
total RNA total RNA
3-7-2. cDNA
total RNA 1 p g TaKaRa PCR Thermal Cycler PERSONAL (TaKaRa Bio)
42 20 99 5
cDNA  MiliQ 5 -20
3-7-3. real-time PCR
KAPA SYBR KAPA Biosystems CFX96 real-Time System BIO RAD real-
time PCR 95 3 min 95 3 sec 60 30 sec (40 cycles)
Ct B -actin
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LCD Control Cl ALB AST
T-CHO BUN ALT (p < 0.05) cCr
(p<0.01)
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ICP 1
1CP/MAP 16 Hz LCD
Control 1CP/MAP (p
< 0.05)
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SNP EFS
2 NA
Control LCD
(p > 0.05) ACh
Control LCD
(p > 0.05) SNP
LCD Control (p
< 0.05) EFS LCD
Control (p <0.05)
4-6. mRNA
mMRNA real-time PCR
3 eNOS S1P2 S1P3
SPP Control LCD
(p > 0.05)
nNOS  S1P1 LCD Control

(p < 0.05)

sponse (% of 10°M NA)

R

Response (% of 80mM K*)

LCD Control 2
(p < 0.05) 1
@, 2, 4 ; p<0.01, 3 p
Table.1
Control LCD
Na(mEq/L) 141.3 £ 0.68 143.1 £0.70
K(mEq/L) 4.63+0.15 453+0.11
Cl(mEq/L) 102 + 0.57 104+ 0.44 *
Ca(mg/dL) 10.04 + 0.12 9.9+0.12
IP(mg/dL) 7.09 +0.35 6.27 +0.11
GLU (mg/dL) 248.4+19.9 241.6+11.4
AMY (IU/L) 1300 = 56.0 1262 + 89.4
TP(g/dL) 5.03+0.12 5.20+0.10
ALB(g/dL) 3.60 + 0.08 3.80 = 0.04
BUN (mg/dL) 19.5+0.92 36.1+1.71 * *
Cr(mg/dL) 0.38+0.02 0.26+0.01 * *
AST(IU/L) 86.0 + 8.18 117.0 + 7.00
ALT(IU/L) 40.9+ 1.20 58.0+2.32 * %
LDH(IU/L) 492.4 + 188.8 587.7+ 125.4
T-CHO (mg/dL) 64.3 +2.63 78.6 +4.65 *
TG (mg/dL) 24.9 + 4.44 46.1+8.89
T-BIL(mg/dL) 0.037 + 0.004 0.037 £ 0.004
Testosterone (mg/dL) 3.98 +0.65 3.91 + 0.56
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