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We investigated the impact of maternal vitamin C (VC) content on the growth of
fetal mice during the gestation period by using senescence marker protein-30 (SMP30) /gluconolactonase
(GNL) knockout (KO) mice, which cannot synthesize VC in vivo. As a results, a diet sufficiently replete
with VC is essential during the gestational period for normal tissue development in the fetus and
neonate. Moreover, we investigated whether VC-treatment not only prevents but restores smoke-induced
emphysema in SMP30/GNL KO mice. As a results, we found that VC-treatment may provide a new therapeutic
strategy for chronic obstructive pulmonary disease (COPD) in human.



1991
SMP30 30
SMP30
2005 SMP30
C VC
GNL SMP30
GNL
\C
\C 1
\VC 2.5%
C
VC
\VC
\C
SMP30/GNL
VC
SMP30/GNL
\VC
\VC
COPD
(€D) \VC
SMP30/GNL
1 VC 100% 7 mg
2.5% \C
\VC \VC
VC 30
\VC
2 VC COPD
SMP30/GNL 3
VC
VC VC 2
4
Flexivent
VC

DI

MLI
Ve
[©) Ve
SMP30/GNL
Ve Ve
50%
6 12
24
TBARS
Cu,Zn-S0D
Mn-SOD
(1) SMP30/GNL
Ve
SMP30/GNL 1
Ve 100% 7mg  2.5%
Ve
Ve Ve
Ve 30
Ve
Ve SMP30/GNL
Ve SMP30/GNL
Ve
Ve
SMP30/GNL
@ Ve
Ve SMP30/GNL
200
Ve
Ve
10%
12% 5% Ve
(3) SMP30/GNL
Ve Ve



Ve

COPD
SMP30/GNL
3 VC
VC
2
2
4
VC
VC
VC
VC
COPD

Sato, Y., Amano, A., Kishimoto, Y.,
Takahashi, K., Handa, S., Maruyama, N.,
Ishigami, A. : Ascorbic acid prevents
protein oxidation in [livers of
SMP30/GNL  knockout mice. Geriatr.
Gerontol. Int. 14 989-95 (2014)

doi: 10.1111/9ggi.12162

Amano, A., Tsunoda, M., Aigaki, T.,
Maruyama, N., Ishigami, A. : Effect of
ascorbic acid deficiency on
catecholamine synthesis in adrenal
glands of SMP30/GNL knockout mice. Eur.
J. Nutr. 53 177-185 (2014)

doi: 10.1007/s00394-013-0515-9
Koike, K., Ishigami, A., Sato, Y.,
Hirai, T., Yuan, Y., Kobayashi, E.,
Tobino, K., Sato, T., Sekiya, M.,
Takahashi, K., Fukuchi, Y., Maruyama,
N., Seyama, K. : Vitamin C Prevents
Cigarette Smoke-Induced Pulmonary
Emphysema in Mice and Provides
Pulmonary Restoration. Am. J. Respir.
Cell Mol . Biol. 50 347-357 (2014)

doi: 10.1165/rcmb.2013-01210C
Takahashi, K., Kishimoto, Y., Konishi,
T., Fujita, Y., Ito, M., Shimokado, K.,
Maruyama, N., Ishigami, A. : Ascorbic
acid deficiency affects genes for
oxidation-reduction and lipid
metabolism in livers from SMP30/GNL
knockout mice. Biochim. Biophys. Acta.
7 2289-2298 (2014)

doi: 10.1016/j-bbagen.2014.03.019
Kondo, Y., Masutomi, H., Noda, Y.,
Ozawa, Y., Takahashi, K., Handa, S.,
Maruyama, N., Shimizu, T., Ishigami,

A. : Senescence marker
protein-30/superoxide dismutase 1
double knockout  mice exhibit
increased oxidative stress and
hepatic steatosis. FEBS Open Bio. 4
522-532 (2014)

doi: 10.1016/j.fob.2014.05.003
Kondo, Y., Sakuma, R., Ichisawa, M.,
Ishihara, K., Kubo, M., Handa, S.,
Mugita, H., Maruyama, N., Koga, H.,
Ishigami, A. Potato chip intake
increases ascorbic acid levels and
decreases reactive oxygen species in
SMP30/GNL knockout mouse tissues. J.
Agric. Food Chem. 62 9286-9295 (2014)

doi: 10.1021/jf502587j

Kagami, Y., Kondo, Y., Handa, S.,
Maruyama, N., Ishigami, A. :
Senescence marker
protein-30/gluconolactonase
expression in the mouse ovary during
gestation. Biol. Pharm. Bull. 36
2005-2008 (2013)

doi:
http://doi.org/10.1248/bpb.b13-0030
9

Amano, A., Sato, Y., Kishimoto, Y.,
Takahashi, K., Handa, S., Aigaki, T.,
Maruyama, N., Ishigami, A. : Effects
of ascorbic acid deficiency on protein
and lipid oxidation in livers from
SMP30/GNL knockout mice. J. Nutr. Sci.
Vitaminol. 59 489-495 (2013)

doi:
http://doi.org/10.3177/jnsv._.59.489
Kondo, Y., Hasegawa, G., Okada, H.,
Senmaru, T., Fukui, M., Nakamura, N.,
Sawada, M., Kitawaki, J., Okanoue, T.,
Kishimoto, Y., Amano, A., Maruyama, N.,
Obayashi, H., Ishigami, A. : Lepr®®
Mice with Senescence Marker
Protein-30 Knockout (Lepr®/®Smp30%/-)
Exhibit Increases in Small Dense-LDL
and Severe Fatty Liver Despite Being
Fed a Standard Diet. PLoS One 8
€656982013 (2013)

doi: 10.1371/journal.pone.0065698
Kishimoto, Y., Kanai, T., Sato, K.,
Lee, J., Jeong, K.S., Shimokado, K.,
Maruyama, N., Ishigami, A. :
Insufficient ascorbic acid intake
during gestation induces abnormal
cardiac dilation in fetal and neonatal
SMP30/GNL knockout mice. Pediatr. Res.
73 578-584 (2013)

doi: 10.1038/pr.2013.22

Aizawa, S., Senda, M., Harada, A.,
Maruyama, N., Ishida, T., Aigaki, T.,



Ishigami, A., Senda, T. : Structural
basis of the vy -lactone-ring
formation in ascorbic acid
biosynthesis by the senescence marker
protein-30/gluconolactonase. PLoS
One 8 e53706 (2013)

doi: 10.1371/journal.pone.0053706
Kishimoto, Y., Saito, N., Kurita, K.,
Shimokado, K., Maruyama, N. Ishigami,
A. : Ascorbic acid enhances the
expression of type 1 and type 4
collagen and SVCT2 in cultured human
skin fibroblasts. Biochem. Biophys.
Res. Commun. 430 579-584 (2013)

doi: 10.1016/j.bbrc.2012.11.110

Amano, A., Tsunoda, M., Aigaki, T.,
Maruyama, N., Ishigami, A. :
Age-related changes of dopamine,
noradrenaline, and adrenaline in
adrenal glands of mice. GCeriatr.
Gerontol. Int. 13 490-496 (2013)

doi:
10.1111/§.1447-0594.2012.00929.x
Sato, Y., Arai, K.Y., Nishiyama, T.,
Nomura, Y., Kishimoto, Y., Aizawa, S.,
Maruyama, N., Ishigami, A. : Ascorbic
acid deficiency leads to epidermal
atrophy and  UVB-induced  skin
pigmentation in SMP30/GNL knockout
hairless mice. J. Invest. Dermatol.
132 2112-2115 (2012)

doi: 10.1038/j1d.2012.105

Iwama, M., Amano, A., Shimokado, K.,
Maruyama, N., Ishigami, A. : Ascorbic
acid levels invarious tissues, plasma
and urine of mice during aging. J. Nutr.
Sci. Vitaminol. 58 169-174 (2012)

doi:
http://doi.org/10.3177/jnsv_.58.169
Saito, K., Yokoyama, T., Yoshida, H.,
Kim, H., Yoshida, Y., lwasa, H., Kondo,
Y., Handa, S., Ishigami, A., Maruyama,
N., Suzuki, T. A Significant
Relationship Between the Plasma
Vitamin C Concentration and Physical
Performance among Japanese Elderly
Women. J. Gerontol. A Biol Sci. Med.
Sci. 67 295-301 (2012)

doi: 10.1093/gerona/glrl74

Kondo, Y., Higashi, C., lwama, M.,
Ishihara, K., Handa, S., Mugita, H.,
Maruyama, N., Koga, H. and Ishigami,
A. : Bioavailability of vitamin C from
mashed potatoes and potato chips after
oral administration in healthy
Japanese men. Br. J. Nutr. 107 885-892
(2012)

10.

11.

doi: 10.1017/S0007114511003643

- C
. 68
, , 2014.5.30-6.1
C . 66
. , 2014.6.13-14
30 SMP30
37 ;
, 2014. 6. 26-27
: C . 16
2014.4.6
30 SMP30 . 14
S23
, , 2014.6.7
: C
66 1
, , 2014.6.14
C .29
2014.11.1
: C
2014.11.29

Ishigami, A. : Vitamin C and aging.
Presidential Symposium “ Nutritional
Intervention in Ageing” The 20th 1AGG
World Congress of Gerontology and
Geriatrics (1AGG 2013), Seoul, Korea,
2013.6.26

Saito, K., Ishigami, A., Kishimoto, Y.,
Maruyama, M., Oubuchi, S., Kim, M. :
Relationship between plasma
carotenoid levels and physical
performance among Japanese elderly.
The 20th 1AGG World Congress of
Gerontology and Geriatrics (1AGG 2013),
Seoul, Korea, 2013.6.26

Kishimoto, Y., Amano, A., Maruyama, N.,
Ishigami, A. : Age-related change of
protein degradation in mouse liver
parenchymal cells. The American Aging
Association®s 42nd Annual Meeting,
Baltimore, MD, USA, 2013.5.31-6.3.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

C
65
1 7 7
2013.5.17-18
: C
30
2013.6.8
: C.
2013.11.6
65 . , 2013.5.17-18
L 1
. 65
, , 2013.5.17-18
C
CoQ10
C
67 , ,
2013.5.24-26
: SMP30/GNL
. 36
, , 2013. 6. 4-6
. 86 ,
, 2013.9.11-13
s C
COPD 142
C , ,
2013.11.16
- SMP30 Leprd/®
small dense LDL
. 36 ,
, 2013.12.3-6
C
. 35
34
11 , ,
2013.10.4-6
: C

24.

25.

26.

27.

28.

29.

30.

31.

35

, 2012.10.27
: C Anti-aging.

Anti-aging |, )
2012.10.12

66
, , 2012.5.20

139 C
, , 2012.11.16

. 35
, , 2012.12.11-14

1 4 .
35 s ,
2012.12.11-14

. 85
, , 2012.12.14-16

: Smp30/Sodl

. 85
, , 2012.12.14-16

y_
. 85
, , 2012.12.14-16

C SMP30

(2014)
- 15

pp.253-272 (2014)

6
pp-100-114
(2014)
. Chapterl6 C
10 , pp-220-231
(2014)
A
c - »

, Pp.88-95 (2014)



http://ww.vit-c. jp

o
ISHIGAMI Akihito



