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=ABSTRACT=

The effect of maternal low protein diets during gestation and lactation on growth and development
of young rats was investigated. Pregnant and/or lactating rats were fed the diet containing 20%
or 11.7% casein. DNA, RNA and total protein were determined in liver, muscle and brain of 21-
day-old young rats and lipid contents and acetylcholinesterase activity in brain. Body and organ
weight of young rats were measured. DNA, RNA and protein contents of liver, muscle and brain
of young rats were less in maternal low protein group than that of control group. Total lipid and
cholesterol contents in brain were less(p<<0.01) in low protein group than that of control group.
And also brain acetylcholnesterase activity of low protein group was significantly(p<<0.01) lower
than those of control group, but their each organ weight ratios in relation to body weight was
higher than that of control group. It could be suggested that the maternal low protein during gestation
and lactation has influenced on cell number, cell size, protein content, brain lipid content and acetyl-
cholinesterase activity of the offsprings.
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Fig. 1. The scheme of experimental design.

Table 1. Composition of experimental diets.

Ingredient(%) 20% Caseindiet 11.7% Casein diet

Casein 20.0 117
Corn starch 54.0 64.3
Glucose 10.0 10.0
Soybean oil 7.0 5.0
a-Cellulose 3.2 32
Vitamin Mix", 15 15
Mineral Mix®. 4.0 40
DL-Met 0.3 0.3

1) Dymsza, HA., Czajka, D.M., and Miller, SA. J. Nutr.
84 : 101 (1964) (g/kg Mixture) VA(325,000 IU/g),
0.6 : VD(325,000 IU/g), 0.6 : VE(25% W/V), 80 :
VK, 0.01 ; thiamin-HCI, 0.106 ; riboflavin, 0.8850 ;
niacin, 2.2 ; ascorbate, 5.25 5 pyridoxine, 0.0756 ; p-
aminobenzoic acid, 0.01 ; biotin, 0.0076 ; Ca-panto-
thenate, 0.8360 : folic acid, 0.0025 ; inositol, 62.3 3
VB1(0.1%), 248

2) Modified Bernhart-Tomarelli mineral mixture J.
Nutr. 89 : 495 (1966) (g/kg mixture) : CaHPQ,,
742 ; MgO, 25 ;5 K,SO,, 68 ; NaCl, 30.6 s CaCos,
21 Na; HPO,, 214 ; K. HPO,, 81 : Ferric cit-
rate, 5.58 : Zinc carbonate, 0.81 ;s MnCOs, 4.21 ;
CuCO;, 0.34 5 KIOs, 0.007.

AEFE9 2ol Table 13 o] wigtaich
A4 FE AMSAHY 87 25+ 22+ 1T, AUEE
60+ 5% 2 F-A 3R 124125 71(08 : 00~20 :
00, light) 9] Hgoz 2331, 23 AP ole
ad libitumo 2 F3t4h

2) NEAH

2 AN e A7HE 623 A4 A7 F So-
dium pentobarbital (Pitman-Moor 3] A}, 50mg/kg B.
WO B3 Yoz njiA7n, BRE Qe
¥ 42 44(09% NaCl-4) £ liver perfusion&
AlFem 3 olfre Aol ¥ 212 Hu g
22 F9)7] 98 Aok

a%F M, A%, A%, 0 2 282 F2so Wy
A gz AAHT F 922 F28 A4 A
At AR A EE FAAN7A] 20T oA B3}
Ak

3) Alg B4 2 SARY

2t 71l e U AFL Lowry S (1951) 9



Table 2. Effects of maternal protein undernutrition on the body and organ weight of rat offsprings

Liver wt./ Brain wt./
Body wt.

Kidney wt./

Heart wt./
Body weight Kidney weight

Brain weight

Body wt.

Liver weight

Body wt.

Heart weight

Body weight

(%)
0.88+ 0.20°

(g
1.34+ 0.07*

(%)
349+ 040°

(@
162+ 0.10¢

(%)
1.274 0.08%

1.18+0.09

(g
0.59+ 0.05*

(%)
0.48+ 0.02%%
048+ 0.02

(g
0.23+ 0.02*
0.15+0.02°

(@
46,6+ 3.42%

Female C-C'

318+ 0.30° 125+ 005"  4.05+0.50°

1.01+0.20°

0.37+ 0.06°

314+ 46
432+ 3.7
229+ 2.4
42.7+ 16"

C-L
L-C
L-L
c-C
C-L

360+ 040° 131+ 005"  3.06+0.30°

1.01+0.20°

0.50+ 0.06° 117+ 0.10 155+ 0.20°

0.52+ 0.07

0.22+ 0.03*

1184 0.06®  5.19+ 0.50°

442+ 040*

0.54+ 0.06 0.30+ 0.04° 1.30+ 0.06

0.13+ 0.02°

—ZAsS - 478 - Hulg - FAA - o] FA - W FA -

3.14+0.30°
4,79+ 0.40%

052+ 0.03* 123+ 006 142+006° 333+ 020 134+ 0.08%
1.28+ 0.07 1.34+ 0.06

0.52+ 0.02"

0.22+ 0.07*

Male

3.21+0.20 +
3.19+ 0.40°

0.88+ 0.05¢

0.14+ 0.01® 0.52+ 0.05 0.35+ 0.01%

274+ 1.6°

3.89+ 040 1.38+ 0.07 +
521+ 0.40*

0.88+ 0.20°

0.23+0.01* 0.54+ 0.06 0.54+ 0.03* 1.25+ 0.15 1.69+ 0.10*

436+ 4.14
236+ 2.5

L-C

1.22+ 0.08 +

3.60+ 0.50

0.12+ 0.02¢ 0.52+ 0.07 0.30+ 0.04° 1.27+0.12

1) C-C : Control-Control group C-L : Control-Low protein group L-C : Low protein-Control group L-L : Low protein-Low protein group

2) Values are mean+ Standard deviation

L-L

3) a b ¢ (A B, C) : Values within the same column with different superscripts are significantly different(p<{0.01)

4) NS : Non Significant

5 n

=7

uhlof ojste] =433 o™ DNA, RNA #F2
QY ake] 2A& H3tA glass homogenizerZ &3
3} A17] ¥ Shibkos¥(1967) 9] Wil o3t &
stk

3 ¥9 XA FEFL Folch$® (1957)9 %
Yol elstel 274 shor] FHU2HE FFE Zat
kisS Zak” (1969)9) oz ZA3IAT. H 9
acetylcholinesterase®] ¥ %-& modified Michel'3™d
o )3} &4 8t =, Na, HPO, + 12H.0 (0.067
M), KH, PO,(0.067M) 2 nitrophenol (0.3g)°] &
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02mD)E 2718 RE blank &R 2 3. °f
blank &9l 15% acetylcholine®%4(0.2mD<
7het A& A §fe 3o blank §4F A&
£82 30T oA 1083 HSAAN ERBEAR
420mmol M FE=E FHSAUT

AR Mol o 4 HFHe FHEA+
¥2 #xz Jepigen ddFe BdAe
B2 §o A& LSD(Lest significant difference)
we (1935) 22 AF3Hh

D Aol 4AF, AF 2 74 7@ 74

z} Z7he] APA77He T8 Aol HAF L 1010
+30g AEZ A Apol7t AT A 7]= 18
A%, B 1FHE23g AT, BT 2T e 4208 E,
Bl 32 o 48g A B2 2 Tl BAA fode
it

zZ+7o] A% 21UA UL AF £ A
71he] A 9 A Zol) g H] &S Table 29 HEHE
ue} gk 2t Fo] Ao BAYol &, F EF FLH
AgS B C-C 2ol Ten(p<0.01) L-L 29|
yolth, 88, L-CTEe A% 21940 C-C 3
H2stgon CLFE LC TR @& ¥ B
gt ol2igt Atz FH ol AR gA7Y B¥E
ZzoaA T 53] £54719 Y] FLYES E T

Qth £471e g AP I Foll FAHol2 35
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Table 3. Effects of maternal protein undernutrition on the liver weight and liver protein, DNA and RNA contents of rat offsprings.

DNA/ Liver weight/ RNA/ Protein/
Liver weight

Liver weight

Liver wt./

Liver weight Protein/

RNA/
DNA

1.184 0.04°

DNA
(g/mg)

0.16+ 0.02

DNA
{mg)
9.92+ 0.86*

Body wt.

Liver weight

DNA

(mg/g)

113.6+ 12.82% 18,60+ 2.02%

(mg/g)

7.21+ 0.08"
8.77+ 2.50

(mg/g)
6.14+ 0.60°

(%)
349+ 040°

€]
1.62+ 0.102®

24.84+ 2.55
25.62+ 4.53

22.58+ 3.11

180.2+ 66.15

0.15+ 0.04

1.10+ 0.20°

Female C-C!

1.23+ 0.06°

7.75+ 0.06°
4.40+ 1.30°

6.79+ 0.30°

318+ 0.30°

CL
LC
L-L
CC
C-L
L-C
L-L

RLECER

6.08+ 0.80 145+ 0.25° 107.3+ 12,63

0.25+ 0.07

360+ 040° 660+ 1.27°

1.55+ 0.207

442+ 0400  430£042° 440+ 1.20° 0.23+ 0.05 7.71+ 2.00 176+ 0.32° 1014+ 3642

1.01+ 0.20°
142+ 0.068

017+ 001™  7.21+040° 121+005° 1332+ 14.04® 2240+ 3.24°
29.09+ 2.85*

6.80+ 0.50*

6.00£ 0.50*

849+ 0.674

333+ 0.20"
321+ 020

Male

1964+ 15.48*

878+ 0.60* 130+ 0.08
1.23+0.05°

5.61+ 0.60°

596+ 0.59 0.15+ 0.01

0.88+ 0.05°

1835+ 5.85* 1840+ 2.12%
129.6+ 39.675¢ 24.82+ 5563

0.22+ 0.02

5.20+ 1.30

389+ 040 768+ 034%  4.60+ 0.50

169+ 0.10*
0.88+ 0.20°

=1
ES

0.20+ 0.06 879+ 130"  1.72+0.23

4.39+ 0.40°
1) C-C: Control-Control group C-L : Control-Low protein group L-C : Low protein-Control group L-L : Low protein-Low protein group

2) Values are mean+ Standard deviation

3.60+ 0.50

TH719 Ay o7t J@3 W vAe FF—

3 abc(ABC D) : Vlues within the same column with different superscripts are significantly different (p<{0.01)

4) NS : Non Significant

5) n

=7

A7IHAEH BEo 2 Ed £ gl B A7
ol B AT &, & F7)o RAT FF7]0
A g Aol FFaolTd HFt Wgton]
A A Fol] i H &2 JEEE de 7]
A dojo] BT Wt & BFE B
Aok AFH AF Feoe FAH fA4e
ERA] edgkont f7lo) Agddolgo] 4T
of Hlate] AFol A& Z719 FARN w2 4F
o[ 3} Mo Fgoe Ffi7I AT Yo
To] Lol vt A Foll g F71e] FAH 7}
A 2L FFI A (p<0.0D.

2) 7+] DNASH RNA &%

AN B F{7]f A oo g ko] RA,
DNA 2 dutdE =L Table 39 Yelhd vhst
#Zo L-L, L-C#9 Z% CC, C-L7o 3 19
A 5ol gt FA W7 Frbske A YoM Li-
ver weight/DNAS $78le A2 e 2
21} DNA 8% z3< C-C, C-L#9 v3 L-L, L-
C o] 92 AYE Ko 53] LL FollA &
28193}, $4¥, RNA/DNA= L-Lio] Eskon (p<
0.01), C-C#, C-RT, L-C& ¥<F IS 2
© 9 Protein/DNA, Protein/Liver weightt &3 #
dAe Y932 Aole glAdey +7FY Fe
o C.L #o] 7} =4 Jebdd(p<0.01).

o] 4o] AR elo}7], 710 leIAM ko] Al
Faof wigo] efo}7]of o] RZo] SIA-Sw A3
E o] Z+e] Z7](% of body weight) &} Tt 2] 7]
(Liver weith/DNA)7} 3718 Ao 2 4T + A
th. Chow$} Lee” (1964), Hsueh s (1970)2 443,
F71 Bt AolAgto] AAHY AF AE 7}
Aete AL B39 Winickel Noble? (19
66)> 279 dF Aol e AE EEE
AR A A sl st M ES7} 7HA3HA] Hof o] W
AE Fgole] 4T 1 Fof FEF FFTF
gIAAE JEE 5 ¢SS Byt ol 2
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Table 4. Effects of maternal protein undernutrition on the muscle(gastrocnemius) protein DNA and RNA contents

of rat offsprings (/g muscle)
Mus(cll:;;rotem Mus<;1::1 Ig))NA Musz:xlsgl}NA RNA/DNA Protein/DNA

Female C-C"  105.1+11.22% 547+ 1.07* 6.65:+ 1.20% 1.224 0.08" 19.6+ 3.3
CL 870+ 6.2 493+ 0.29* 6.21+ 0.50 1.27+0.03 183+ 138

L-C 95.7+ 10.7* 5.064 0.58° 6.30+ 0.67 124+ 004 19.0+ 2.0

LL 69.6+ 10.3° 431+ 042" 549+ 0.46 1.27+0.03 164+ 3.1

Male C-C 94.2+ 4.0°% 5.70+ 1404 7.01+ 1.58* 123+ 0.03 17.2+ 3.6°
CL 90.0+ 5.78 4.67+0.308 6.02+ 0.23% 127+ 0.06 189+ 1.5°

L-C 103.2+ 6.8 4.72+ 0298 5.90+ 0.35° 1.25+ 0.02 220+ 2.2

L-L 734+ 3.3° 440+ 0.39° 5.67i 0.378 1.30+ 0.05 11.8+ 1.6°

1) C-C : Control-Control group C-L : Controi-Low protein group L-C : Low protein-control group L-L : Low protein-

Low protein group
2) Values are meanz Standard deviation

3) a, b, c (A, B, C) ! Values within the same column with different superscripts are significantly different(p<{0.05)

4) NS : Non Significant
5) n=7

3) 252 DNAS RNA®H#

A @ F{ 7] A A o]of) k& St} (gastro-
cnemius) 9] DNA, RNAS} @93 §HaF2 Table 41
vebd viel 2o} A3 glA S HFde 2
AT e o] 2z 2(dYFA A ZH)7It
Eqte] 434 29 F A d¥A oA 2
Hol o3 gade ez dHA e in vivo
2 in vitrodl M8 28 @A @AY Sxo o
ATFoA A gui2o]sl Rl Holg FHUE
o Z4AEE HEOO? 2 A9 e LLTY
50 e d gl 7 Bt e (p<0.05), o
A7)9) @A R R £77]9 @ F EF4
olg gao] & Aoz et 229 DNA &
Ze LLEE AYstne 33(C-C, C-L, L-CH)ol
v B3PS Ho, FA2Y ZFAI7I7E o)R7]
o|%vo]7] Wj Foff 289 g thE 7|Hol vl
P4, FH719] Gl E R Zof) o AR rt He
Aoz vehsich

T3, 2429 DNAVF 4835538 A3 100¢7}
A AN H o2 7153 muscle weight/nucleus &

A A ¥ 34D ol A 959 Aloldl] F7tE Y, §3] 34l
A7} = 7] g & o] A]7]¢] GYo] 52 S Gor-
dons®2 (1966)2 =8t}

4) ¥ DNA, RNA &%

YA B F{7)o Aol ©E 9 DNA,
RNA #3& Table 50| Uehd ute} 2t}

AEFZ T3 EE DNA 5L g4 ol
B3] Aol §3] 4Y A 71g 3 @Y
o] BZE LL T A4719 A glo] Z=2
o3 A FAHp<o0D. o1 AL P4, FHEL E
A o] HolZFo] Q7179 =o] DNA F%& T4
A7 A2 AX B9 Fart HolF-Fol o3
PP E Yehle HolupP,

B A5 GEFZol MERGA AT FE
Fo] 58] E0AY 4% F50] 24T AEE
e AFFGe? A EA ¥ F A}k YA
el oA Agely G F X2 SYA A
HEFE 2P A7I9 53] B AE Furt o
ojube AlZlol FF B¥o] Foidohd 1 ol
tj& AT

J -



Table 5. Effect of maternal protein undernutrition on the brain weight and DNA, RNA and protein contents of rat offsprings

Brain wt./

Body wt.

Protein/

Protein/
Brain weight

RNA/

DNA
1.25+ 0.21% 232.4+ 22.8"5 35.44+ 3.05"°

RNA/
Brain weight
9.94+ 1.12°

0.14+ 0.01 10.22+ 0.58° 364.5+ 150 8.18+ 0.56

Protein*
0.14+ 001 11.13+0.77° 3734+ 10.3

Brain Weight/  RNA

DNA/
brain weight

+0.89° 8.02+ 0.95°

DNA
(mg)
9.10+ 0.54*

Brain weight

DNA

(mg) (mg)

0.13+ 0.02™ 13.27+ 1.54° 3769+ 15.2°

DNA

(%)

FemaleC-C" 1.34+ 0.072® 288+ 0.20° 10.70

(g

113+ 005 291.7+142 40.17+292

7.28+ 0.36°

4.05+ 0.50°

C-L 125+0.05
L-C 1.31+0.05*

— o) 7]

121+ 0.09 2846+ 33 4087+332

+ + + 849+ 0.72°
7.50+ 0.91° 347.3+ 23.9°

0.16+ 0.01

306+ 0.30° 9.19+0.79" 7.01+0.64°

1.01+£0.11 2952+ 206 46.78+ 3.87

6.38+ 0.81°

L-L 118+0.06% 519+050° 743+020° 6.33+042°
Male C-C 1.34+0.08"% 3.14+0.30° 10.70+ 0.69" 804+ 0.89* 0.12+001° 1128+ 0.96* 3953+ 21.6* 846+ 080" 1.06+ 0.10° 296.5+ 24.6™° 37.13+ 3.53"

12
>
%

4

271.0+ 287 4244+4.00

6.90+ 0.74% 1.08+ 0.07°

9.25+ 0.90° 363.2+ 36.3°
0.16+ 001 1116+ 0.65* 359.9+ 17.1° 8.12+0.74* 130+ 0.10* 2614+ 179 41.97+248

0.16+ 0.014

CL 1344006 4.79+040* 857+0.33% 6.40+0328
L-C 138+007 3.19+040° 858+ 032 6.24+0338

L-L 122+008 521+040* 743+025° 6.12+ 0478
1) C-C: Control-Control group C-L : Control-Low protein L-C : Low protein-Control group L-L : Low protein-Low protein group

2) Values are mean+ Standard deviation

2812+ 198 46.25+5.04

706+ 0.43° 3432+ 339® 580+ 056° 095+ 0.07°

0.16+ 0.024

Jo

3) a, b, ¢, d (A B, C, D) : Values within the same column with different superscripts are significantly different(p<0.01, *p<<0.05

4) NS : Non Significant

5 n

=7

719} Aerel sjol7t 43} wgol nxE Fe-

JAI 71 Aol Fo| A Mo AFol it
HAY 7t & F74shE B2 brain weight/
DNAE 79 Z$ole 949 2ol oy
FH9 3¢ F718e A% E¥ch ¢33 DNA
e Javlel A gl do|Fe A ujg @kt
ol B 53] LLrolA XA U
RNA/DNAE ¢3¢ Z ol F94 ztol7t 1
At

ol el Aite dA ¥ Ff7lel UM HARE
9] dgo] Jilvle ofuloA AHDYHolE F
o5t& A Ass o] He A Fo N FAN(%
of body weight)$} A X9l Z7](Brain weight/
DNA)7} Z743he 28-S B Zlolth ¢¥, RNA
e Ay 2olio] ATl vlstod WoH,
ol dFe FUF FFE Jepidey A
W Aol 2]k g3ko] DNA, RNA® H]&] HUtt

9] wdo] 944l FukVIEE AF 219 o]Hd
A Hee ] o2 GAS 7 g Ed o] Al7]9]
goF BE 2 o] A% it & g3 nAgs?
OB oJ A B EW YX|5e AP 2AE AUt

5). 49 A 43 F¥ 28 33 R acetylcholi-
nesterase activity

AN F FH{712 AT oo @E ¥ FAF,
2 2HE FF 2 acetylcholinesterase activityt
Table 69 Vb e} 2t} Myelin®] X2 24L&
& AE FEFE d=2%® Myeling AF 74
Ee tatd oz ¢ty W He] E 4L
Ho AL AEE S F AP B AP M=
Hol FAA §F /7 ZFGHolTo A
W o] Fof H]Ete] Eom(p<0.01) YA 719
Foll o3t A& FFe ae Hof Fi7ld FA4
Aol AFHAZ L-C T2 FA4TH v4d &
ollot £f7]o) e@¥d REF Ho] A §
Ze @A FAsHT FH Ko FY2HE
e Ya7|e 2o] BFol) o) JYL B A
o2 veigt & 439 3¢ C-C ¥ CLi e
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Table 6. Effects of maternal protein undernutrition on the whole brain total lipid, cholesterol and AchE* contents

of rat offspring

Total lipid/ Cholesterol/
Total lipid Brain wt.’ Cholesterol Brain wt. Cholesterol AchE activity
(mg) (%) (mg) (%) /Total lipid (unit)

Female C-C¥ 8125+355%% 6.08+'0.28%% 1242+ 041 0.93+ 0.07° 0.15+ 0.01° 874+ 3907
C-L 6791+ 6.08° 545+ 0.66 1192+ 0.24° 096+ 0.40° 0.18+ 0.02° 70.0+ 5.05

L-C 7846+ 4.70° 6.00+ 048 1110+ 0.61° 0.85+ 0.05° 0.14+ 0.01* 85.0+ 6.04
L-L 6448+4.17 549+ 043 8.29+ 1.59° 0.70+ 0.11° 0.13+ 0.02° 49.8+ 11.60°

Mele C-C 81.63+4.75*  6.58+060% 1316+ 1.02% 1.01+ 0174 0.15+ 0.01° 86.6+ 3.56"
CL  6850+4.85" 5.10+ 0.32 11.97+ 0538 0.89+ 0.05% 0.18+ 0.02* 65.9+ 8.88°
L-C 8268+ 3.34% 6.01+0.35 10.99+ 0.52" 0.80+ 0.06° 0.13+ 0.01¢ 734+ 10.00°

L-L 57.55+ 5.00¢ 472+ 033 8.73+ 0.05° 0.72+ 0,078 0.15+ 0.028 53.1+9.12°

1) C-C : Control-Control group C-L : Control-Low protein group L-C : Low protein-Control group L-L : Low protein-

Low protein group
2) Values are meanz+ Standard deviation

3) a,b,c,d(A,B,C,D) : Values within the same column with different superscripts are significnatly different(p<<0.01)

4) NS : Non Significant
5) n=7
6) AchE : acetylcholinesterase

53 Ao g won(p<00l), L-CFH L-L
1 e Aol Ry Ao C-Col

2te.™ (p<0.01), C-Li o L-Ci-& v| &8 B 3&
vehiglos LL#o] 7HE *dth ol & dde
Geison™ Waisman(1970) 9] &7, Ahmad$} Rah-
man2 972, Howard$} Granoffe] 97 3%
%] ghct,

Heo] Fy2HE gF Za A8 o
ZAH e 729 A7) § 2| u] 3l mye-
linating fiber®] A3l 4FE FAY FAHEL
FAd Foie] ZAE AL TE A& AAMET

g ok el 9] indexE behaviors} A H = Aoz
A Qt= £ acetylcholinesterase] activitye= Y4, T
F719] Agu oo o3t J&-g Wol L-LTo)
743 wgret L-L ool A 9] acetylcholinesterase acti-
vityZ7b f-2l3HA 2%k o (p<0.01) 2819 PAl7]
(L-C3), F/71(C-Li) ol Tt At 2]e]Q) 790l
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C-CT %22 acetylecholinesterase activity7}
2ge & 4 AT Adrard®} Dobbing® < 4%
214 7R AolAehE 31 1 F AEu7AA A{
4 e W AEE Fel H 9 acetylcholineste-
rase’} H£® F£Foz FoEe ERusiyen
Im3¥® & A A9 Ao o] 24 2719
o] Aol 2)3le] 9] cholinesterase activity”}
F gL S Budgch 3 Adlard 5 44,
FR/719 94 29 7 FF+ AF 219 Acetyl-
cholinesterase activity”7} 2o} Bustg o &
Ao A olg Q7 BHue dXde BFE
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2 %
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2ol chul d 5] o] A7 79 BT LY F A X
a7lsh MESF, H9) Ad §FH A7 22 2
o) XE JFe AESY) A5t Yl 27 AREH 3
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AF2]0](20% casein diet) &} AW 20](11.7% ca-
sein diet) & AT v F ol 3] ALSE AV HE
vaslged 1 dads gL 2o

D 47e A% 2194 s AS AF 2 7
71ge] Al Ad¥olFo] Aol Hldtd
Fr o3 woken(p<0.01), YA1719 AT o]
TE FR7l6l AgAelg 3o e AT
FEoz IEHAY FAH AMF dg 4 19
EANE JERIRES we Ay elite] FAT
o ¥jgld ¥ AFS Ve

2) Zte] DNA, RNA &3 ¢ 9 d e 944,
FH71e AgwAo|To] FFTol Hidte fretst
Al Gt (p<0.01). 3, YA 71 Ao REFF(L-
LZ, LL#)9 zre] A Fol o A u 7}k 41719
A4 o] (C-CE, C-LT) ol ul&l F7tstg e Ii-
ver weight/DNAE R-RZ°] ¥3%t2(p<0.0D), C-
CTE, C-LT, L-C#& v=d 3FE B4

3) 259 DNA RNA &% 2 99 3= g4,
FR719 A e)to] el vidte 3
A Bk e v (p<0.05) 25 W DNA & 4171
EE FH7]05He] 2)o] RFol g G o] HUtt

4) ¥9] DNA, RNA, @93 &3 94 44, +
f718] A Hojo] Aol Hlste] {3
RrcH(p<0.01). A H 9] AFo gt FA v <
brain weight/DNAE A @} 2]o]Fo] AAFol ]
3te] F7h3tcth

5) ¥ £XF 3Fe FA el Bt Aoy
o] Fo] Bt orm(p<0.01) F7] Aol
93t ggo] itk TH ¥ FH2HE FFLS
QI A7) 8] A el o] Fo] R HEF-g BYHp<0.
01). 89 9] acetylcholinesterase activitys &3
9] ALdE Yal7] e FR77] Be gA7Ig &
#7198 A olo) ofste] FF-g ol Y
OJZ(C-C)l Hlsted wTHp<0.0D).

B Age] Aue onFdd Ao 944, #K719
Ak ol = Aq7FHe 4 wE F A2
MEAZ7], a9 A g3 o] XA FF ¥ acetylcho-
linesterase activity®l 93& A& vepdch
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