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Effect of Oral Feeding of L-carnosine on the Age-Related Change of
Hippocampal Neurons in Mice

Rumiko KUROSAKI and Shuichi KIMURA

Carnosine (B-alanyl-L-histidine) is an endogenous dipeptide and is found in brain and other
long-lived tissues of humans at concentrations as high as 20mM. It is demonstrated that carnosine
has several functions, such as anti-ischemic activity, anti-glication effect and membrane-protecting
properties. In this study, we investigated the effect of L-carnosine on age-related histopathological
and immunohistochemical alteration in glial fibrillary acidic protein (GFAP), Cu/Zn-superoxide
dismutase (Cuw/Zn-SOD), neuronal nitric oxide synthase (nNOS) and endothelial nitric oxide synthase
(eNOS) protein of the hippocampal CA1l sector in 7- and 40-week old mice. Histopathological
observations showed that neuronal change of hippocampal CAl neurons, which was observed in 40-
week old mice, was preserved by carnosine treatment. Immunohistochemical stainings for GFAP
and nNOS were unchanged in 40-week old mice. However, immunohistochemical stainings for
eNOS and Cw/Zn-SOD increased in hippocampal cells of 40-weeks old mice compared with 7-week
old mice. Additionally, GFAP immunopositive cells in carnosine treatment mice were increased
compared with 7-week old mice. From these observations, we suggest that carnosine is effective

on age-related neurodegeneration of hippocampal CA1l sector.
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a3, ThETORRICESNT, C57/BL T A
F N2 B =S S U EB PRI AR T & T EEE
5 EE< T AT HE L36GES< T AT \WTHEE
SN EEREL TS, CORERREL L
LT, APIRICE W THWSEMOBE S ZRE L 72,
BYIEH SN HEREOMEN S —V THEL,

MF B (£ 1y 2 UBRTS) »k%HhE
BE Lo BERD 4 DDT N —T~5HL 7,

O78Aav ra—)VEE, @484 Fo—)VE,
@40BA AN/ v /EHE (I mgkg) B5FE, £
L C@D40 S AV /v vEmAE (100mgke) B5H
ElLte IV BER, 20 5EY 2 8MH
BORE L7, FHEI3-4EE LT,

TEAB LSRR

BHANOEGRTHE, TRV /e Z—
IVKEER AT, B L, BT %58 L 7
BAOMBAEAG R 2 FBLL, SiBREL 7,

ARG« l3, phosphate buffer saline (PBS) (pH
7.4) T¥EH, 0.3% hydrogen peroxide TALEE,
& HIC 3[E PBS THEL, 305D/ A VF 2 X—
VaVkR{Tol, £DH, anti-glial fibrillary
acidic protein (GFAP), anti-neuronal nitric oxide
synthase (nNOS), anti-endothelial nitric oxide
synthase (eNOS), anti-cupper zinc super oxide
dismutase (Cu/Zn-SOD) D& 4« DPAETA VF
N— g VL7, ZKRILEKRD avidin-biotin
peroxide complex & UL I ¥/, REFITHRE
L7z XAT 473/ F—)LE LT, &Hilk%
BRELZZDDORAV, LERRIRO L CUABEEIT-
72o E7z, Cresyl violet XU Hematoxylin &
Eosin (H&E) I X 5P L1757, KR, &
Yk O K CA1IC 15 A 37 % hemisphere &
[ZEHE Co:
3: intense) L7z, #EatFHIMEMTICIZ Mann-Whitney
U-test 1T - 72,

no staining, 1: weak, 2:moderate,

Table 1. Intensity of cresyl violet and H&E staining and immunoreactivity
against GFAP, Cu/Zn-SOD, nNOS and eNOS in the hippocampus CA1 region of

C57/BL mice

Cresyl violet staining

H&E staining

7 weeks 2.8£0.1* 2.9+0.1**
40 weeks (a) 1.8+0.2 1.9+0.1
40 weeks (b) 1.9+0.2 1.9%0.1
40 weeks (c) 2.5+0.2% 2.4%0,2%

GFAP immunostaining Cu/Zn-SOD immunostaining

7 weeks 1.5£0.2 0.6x0.1*
40 weeks (a) 1.8+0.2 1.340.3
40 weeks (b) 1.8+£0.3 1.2£0.2
40 weeks (c) 2.2£0.2 0.8%0.1

eNOS immunostaining

7 weeks 0.7+0.1 1.4+0.1*
40 weeks (a) 0.5+0.0 1.9£0.2
40 weeks (b) 0.7+0.1 1.9£0.2
40 weeks (c) 0.6+0.1 1.6£0.1

Data are given as means*S.E. (a); control treatment. (b); carnosine (1mg/kg) treatment.
(c); carnosine (100mg/kg) treatment. Statistical significance was performed with F-test followed
by Mann-Whitney U-test for non-parametric analysis (*p<0.05 compared with 40 weeks (a)).
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Figure 1. Representative microphotographs of cresyl violet (a-d) and H&E (e-h) staining in the\
hippocampus CA1 region of C57/BL mice. (a,e); 7 weeks old mice, (b,f); 40 weeks old mice, (c,g); 40 weeks
old mice (carnosine lmg/kg treatment), (d,h); 40 weeks old mice (carnosine 100mg/kg treatment). Arrow (A):

pyramidal cell. Arrow head (A): glial cell. Bar (a-d)=100pm. Bar (e-h)=50um.

Figure 2. Representative microphotographs of GFAP (a-d) and Cu/Zn-SOD (e-h) immunostaining in
the hippocampus CA1 region of C57/BL mice. (a,e); 7 weeks old mice, (b,f); 40 weeks old mice, (c,g); 40
weeks old mice (carnosine lmg/kg treatment), (d,h); 40 weeks old mice (carnosine 100mg/kg treatment). Arrow
(M): astrocyte. Arrow head (A): glial cell. Bar (a-d)=50zm. Bar (e-h)=50um.
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Figure 3. Representative microphotographs of nNOS (a-d) and Cu/Zn-SOD (e-h) immunostaining in

the hippocampus CA1 region of C57/BL mice. (a,e); 7 weeks old mice, (b,f); 40 weeks old mice, (c,g); 40

weeks old mice (carnosine 1mg/kg treatment), (d,h); 40 weeks old mice (carnosine 100mg/kg treatment). Arrow

(#): nNOS-immunopositive cell. Arrow head (A): eNOS-immunopositive cell. Bar (a-d)=50¢m. Bar (e-h)=50m.
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