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Effects on Oxidative Damage and Anti-oxidative Ability of Dietary Almond Paste
in Menopausal Model Rats with Chronic Kidney Disease (CKD)

Hidemichi EBISAWA, Nakamichi WATANABE, Tomoyo SHIMA,
Kimiko TSUZUKI, Shintaro EGUSA and Hisakazu IINO

The present study was carried out to find out the protective effects on oxidation disorders in
menopausal model rats with chronic kidney disease (CKD) of a diet supplemented with almond paste.
Nine-week-old female rats were divided into 3 groups: Control, AL, and Intact groups. The rats in the
Control group and the rats in the AL group received 360 mg/kg BW of adenine intragastrically for 4
consecutive days so that they would develop CKD. After T days of recovery, the 3 groups of rats received
ovariectomies (OVX) under anesthesia.

Beginning three days after the OVX, for 8 weeks, the rats were given 13g per day of 20% casein
protein diet supplemented with 0% almond paste (for the Control group and the Intact group) or 0.5%
almond paste (for AL group). All the rats were killed under anesthesia and their TBARS in liver and
kidney, BAP and dROM in serum, and some biochemical parameters in serum and urine were measured
and the values of the AL group and the Control group were compared.

Both groups showed 1) no significant differences in body weight changes, organ weights and blood
analyses. The AL group showed 2) 22% lower value in serum creatinine concentration, 3) 28.5% higher
value in creatinine clearance, 4) significantly higher value of TBARS in the liver. And the two groups
showed 5) no significant differences in BAP and d-ROM values.

From the above results, the authors conclude that the almond paste supplemented diet did not have
significant influence on the degrees of the lipid peroxidation, the oxidation stress and the anti-oxidation
ability of the menopausal model rats with CKD used in this study. On the other hand, it may be possible
to improve renal function in menopausal model rats with CKD using a diet supplemented with almond

paste.
Key words: menopausal model rats with chronic kidney disease (181 B AK€ 7/ 5 » +), oxidative
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paste (7 —F > F~N—X F)
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Table 1. Compositions of experimental diet

Groups Cont AL Intact
Ingredients

Almond paste 0 5 0
Casein' 220 220 220
a -Corn starch 406.7 403.3 406.5
Sucrose 203.3 201.7 203.3
Cellulose powder 50 50 50
Mineral mixture 50 50 50
Vitamin mixture 20 20 20
Corn oil 50 50 50
Total amount (g) 1000 1000 1000

' Protein content: 85%.
Almond paste: Purchased from Marusanai Co. L'TD., Japan.



72 20% €A vy v (20CA) %, ALERIC
2 20CA I 05%7 —E Y FR—2 MRINBEG5Z
fro CORIZIAE 1kg27 b 0.28g (hFE53kg T
315g) OF7 —F v FEIUIHY T 5, Intact BEIC
i Cont B & [E] Ukl %2 5 % 7o, EBRAE, BN
FLARES B R TIERZHTIRE LTEZ,
1 H 13 g DHIRESIET 2 » ARIERE L 12, Kid,
KKz HBICS A 7,

AL THO Y SR, EEROEVICK
BEEBAPRT BT, KBS o s EEICE
S CHEEHR 2 AR TH S 13g/HE L, TO
LI BHMRALtIcBLWTHEY I VY RUI x5
DARENEI OB VLS CNORERDSGHREZ
NZEN 2% KT 5RICEE L, £oZ DALEI,
B FEAEIK T I & 2 FIRI OB R RE D SR IS C
NORBROBRDZMOFICE 2L > TV S,

B, T—EVRFX=X NI, T—FV I WD
BHEICB I BEMET, (R vy v 7 A oK
EiRRftahcbDoTh b, AMETHEA LT —F
VRENR=2Z2 b 100g Y OREREFRIZ, HA
Bt v & —~OKFES T OFER, = xvF—,
g oy E, /E, RIS a b3 7 20—
W (B2 IV E) dxhZEn 658 keal, 21.3g, 589g,
14.7gBXV 24.8mg TH > 7,

3 &K K
fHE R OWIR 3 HiE, &y —v vt 72
IRFfIPR & PR L 720

4. BRFEM
BRI T, v NEY &7 XV F VBT
(I1ml/kg BW) T, #IMEHKL 72, BREEDSIC,
fisigs = L, SEEAHE L7,
HEAGEOIE 3T - T,

5. AARERI OFEER

Mmiglx, ~< b7y MMERIERILG 258 L,
AR AT H R CTURILEE (BAP), MRILZ L
2 OFEE (dROM) OHIEICH WV S 728, HIKER
THfE%, —40°CTHRIEL 12,

RIS O B gk 1
fo, RIRER TR,

WERLIEEETEE (TBARS) @

—40°CTRIFE L 720

6. M&ESM

M7 % AW TR LR EIHE 2 0E U fce Jll
FHEEE, 8y o328 (TP), 773 v (ALB),
7Lv7F v (Cr), FRFEZEFR (BUN) KU ALT/AST
E L7,

7. BRALA b L ADFED

B ERAAREEBRANCRIEEREP
BERLYINC & B PIRINE O JEAE B FAE L TV 58
b2 b L 2 OFEK O Z OREEZFET 5 720 i
B i rh o @ R LA E K O iE o BAP (Biological
Antioxidant Potential) &z ¥ d~ROM (Diacron-Reactive
Oxygen Metabolites) ZZ N <1 BAP 7 2 b ((FF)
94 A% =) RAd-ROM 7 & b ((Bp) v+ x<—)
W TRPE L 72

wWibiEE R, HRMUOERO 'YX — %
HEE LR, MUKOWREICHE->TF A SVEY — L
BRI & LCllE LT,

8. #eatiLiE

B3Pl R RZE & L TRE LT,

5o n ol E R L, Cont#f, AL# KU
Intact FEIC D W CT—iE S HA T 21TV, AE
L 15 - A1 Tukey O 2 ELIEME 21T - 720
p<0.06 2HEEHAD & L1,

9. fRIERVECIE
AW, K FRERRIYRE 20K %
BTEs NI,

fEREER

1. BRENVDGKREZI
ERE

EERAMET, 59 bRSAonkEDIREA
ELTEEBINLI., TOMREE1HYCh O VPIHgEE
BEATOBICHE VT 13.0g & 175 - 7,



Table 2. Food consumption, initial and final body weight and body weight gain

Body weight

Group n Food consumption
Initial Final Gain'
g/day g

Cont 6 13.0+0.0° 224%8 266£5 42E7

AL 4 13.0%0.0 229=+15 26112 32E5

Intact T 13.0%0.0 234=£9 265£5 31£8

" Body weight gain calculated as final minus initial body weight.

* Mean=®SD.

No significant differences were observed among three groups.
Table 3. Organ weights
Group n Liver Kidney Adrenal G. Heart Uterus

g/kg BW g/kg BW mg/kg BW g/kg BW g/kg BW

Cont 6 24.8£3.71° 3.600.27° 0.2140.02° 2.94+0.18" 0.50+0.16"
AL 4 26.011.6" 3.65+0.28" 0.22£0.03" 2.98£0.19* 0.49£0.06"
Intact T 25.1£3.1° 2.90+0.27" 0.1940.03" 2.91+0.16" 0.52+0.17"

Right kidney was measured.

Numbers with different superscripts indicate significant differences among the groups Cont, AL and Intact at p<0.05.

Values were mean=SD.
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Table 4. Blood analyses

Group n T-prot Albumin ALT AST
g/100 ml g/100 ml
Cont 6 6.210.2° 3.2+0.1% 33.615.2° 8.0£1.0°
AL 4 6.30.7° 3.4%£0.1° 30.7£5.0° 8.0+1.7"
Intact T 6.0+1.1° 3.5+0.3 28.414.8" 6.9+1.7°
Group n Calcium BUN S-Creat Hematocrit
mg/100 ml mg/100 ml mg/100 ml %

Cont 6 7.940.3 14.2+1.3% 0.650.07" 46.0£3.03"
AL 4 8.1+0.4% 14.8+0.6% 0.51%0.10° 47.8+0.84"
Intact 7 9.041.0° 11.7E4.7" 0.610.06" 44.5+7.15°

T-prot: Total protein. BUN: Blood urea-nitrogen.
S-Creat: Serum creatinine.

Numbers with different superscripts indicate significant differences among the groups Cont, AL and Intact at p<0.05.

Table 5. Urine analyses

Group n U-prot U-Creat Cer
mg/day mg/day ml/min
Cont 6 4.5£2.3" 8.19+0.27" 0.8940.11%
AL 4 3.0E1.7" 8.050.49° 1.12+0.22%
Intact 7 6.3+2.7 8.1210.56" 0.93%0.13"

U-prot: Urinary protein excretion.
U-Creat: Urinary creatinine excretion.

Cer: Creatinine-clearance calculated from urinary and serum creatinine.
Numbers with different superscripts indicate significant differences among the groups Cont,

AL and Intact at p<0.05.
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Table 6. TBARS in Liver and Kidney

Table 7. BAP and dROM

Groups n Liver Kidney Groups n BAP d-ROMs

nmole/g nmole/g ©mol/L U. CARR
Cont 6 27.71£6.8" 24.8+6.8% Cont 6 2599+830° 209+22°
AL 4 40.1+3.3° 20.9%£2.2° AL 4 2749+100° 18148
Intact 7 31.9+3.3% 30.6+3.9 Intact 7 2784+212° 182+45"

TBARS: Thiobarbituric acid reactants.

Values were mean®SD.

Numbers with different superscripts indicate significant
differences among the groups Cont, Al and Intact at p<0.05.
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