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=Abstract=

Metabolic responses to the protein-free, high-carbohydrate diet and subsequent food restriction on
the same diet at the level of 50% and 75% has been studied on the adult albino rats. The energy
source was either corn starch or sugar.

In experiment I, adult male rats weighing 5093-8g were divided into two groups 10 rats each.
Rats fed on the stock diet served as a control. Rats of restriction group received a protein free diet
until they reduced their weight down to 400g and continue on a protein-calorie restriction diet until
they reduced their weight down to 300g.

In experiment [, 28 adult male rats and the same numbers of female rats weighing 329--5g and
223+ 4g respectively were divided into four groups, 7 males and females in each. Rats fed on a stock
diet were sacrificed at the point when others started a protein free diet. These were served as the
control.

The protein free group received a protein free diet ad libitum for 4 weeks. The 50% restriction
group and 75% restriction group were fed on a protein free diet coupled with food restriction at
levels of 50% and 75% respectively for 3 weeks.

In the result of this study:

1. The rate of body weight changes was similar between the males and the females. Feeding protein
free diet ad lib. initiated a rapid weight loss of approximately 25% and protein free diet coupled
with food restriction showed 37—439% reduction of their initial weight.

2. There was no significant differences in the value of the N concentration in liver, spleen, brain
and muscle between controls and experimental groups.

3. Rats fed on protein free diet showed 1/10 value of the control in the nitrogen excretion in urine.
However female showed less N excretion than male.

4. Observing blood picture, the effects of protein depletion and calorie restriction were not appeared

any remarkable changes.
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5. There was no sign of fatty liver which might result from protein depletion and calorie restriction.

6. Following semi-starvation, FAO and HMP-DH total enzyme activity was reduced, but activity

per unit weight was relatively. stable.
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E1 Az 4E= 2kg diet
1. Sugar 1440g
2. Casein 400g
w4 F 80cc
*4 7+ & 60cc
*5. Salt Mixture 80g
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T 3 Experimental Design
Period Pre-experimental Experimental
I I it
Food intake Standard Ad. lib. Prot.-Free Ad. lib, Prot-Free Restricted
Days Variable T Expt. 1-—Variable Expt. [ —Variable
Expt. [ —4weeks Expt. [—3weeks
5 439
Group: Control — -
Restricted ¢~ ’ -
Measurement 1. =, 7154
2. A &9 Rupghef |
8. 7zt FAO, HMP- DH
activity :
group: C — N
PF — : -
50% A3k — —>
75% Ak - : N
Measurement 1. A% #3495
2. HFH Y AATH
3. Hematology
4 ANAL BEE
5. AFHTH Awg

B = 2 4 3. Hemoglobin
A 18 m=AHE casein stock diet2 2 ad lib. A& Sahli'®y] 4% #4534 Agstd 233gH.

snl Al 6ol ARG o, A28 =AHL pot- D, HBEMI|Q B '
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2 3z T QAREsl QL n sample-l Micro- nals @ Brain ® Femur length® 7 Siole] & 4

Kjeldahl'? 3] o3 A Lagd s A4 F ] =tz Agl ).

e woHd AT ALFAA =2 ﬁﬂ/‘é% ’ivli E. 72t 250 &R ML £F

8 e FEY AW A& 2H4%E AEd9H 7 9] A7] 3= liver spleen brainz 59 o 2-E o)

C. Hematology o] ovend] A=AA E£&z 2EF Micro Kjeldahli®
S 1549 Al tail-bleedings] ¢4 sampleg wle] o8 &4 sac).

st ehgst e FHE sty F. Liver® =go| Xt &%

1. Bloed cell count RAsEL o8 o2 sampled A-§31e] Saxon-
R.B.C.= R.B.C. pipette® A}-83¢] blood& methodVe] 2] 5led 23 314 o).

Toison’s solution!® 0 2 3] 43} Wintrope w-ujel G. Liver enzyme activity &%

&t Ay, W.B.C..= W.B.C pipetteS 23} 1. Fatty acid oxidase (FAQ)

Turk’s solution'®d] 3|4 3ste] a¢v}, HEFA 350—500mgAke] gl liver sampled 38}
2. Hematocrit 0.25M sucrose solutiong 2 7 homogenize )7t}
Hematocrit= heparinized capillary tubes)] blood& o]l 7o] edel R liver homogenate (Conc.50mg liver

o] micro-capillary centrifuged] 23] packed red cell /0.6ml)E Greenbaum!P+] ulyle] ogle] &4 8o

volumeZ 2] g% micro-capillary reader’®z= &3 £}, 50mg livers] 4 octanoic acid (0.4X107°m Moles)

Sel et 7+ A3 9] oxygen uptake rate® manometerd

— 3 — (178)



g3 =23stg . H 4 Body weight (&)
2. Hexose Monophosphate Shunt Dehydrogenase Group
(HMP-DH) M Control PF 50% Res.| 75%Res.
Glocks} Mc Lean'®¥] uhy o] o)} 53 st} 3l 9204 920, 3
BRE 0%0] Ak @ lver 0.5g sampleg Al | 5455 | Ty
0.25M sucrose solutiond] /] homogenize A]# finalg 1 301.5
+
=5b 0.022g liver/ml A B 0~4°Co A 30-‘% 27—14562
7+ 94325}k, Optical density 340mud]lA] 54 2 +4.33
o NADP7F #1389 O.D.o] ¥3}E index2 X]——g— 253.4
. 3 +4.90
’ 247.4 | 247.4 | 247.1
H. Data X2|WH - 4 +7.16 | +6.80 | +6.71
R E data: FAA el & stgivh. Datad] S34A 5 220.10 215.1
. +6.65 | +5.81
S TEo0AE AL fgen FATHA #4942 208.1 1971
A T3z E Add 4% $5H2 6 46.35 | £5.29
7 198.7 187.3
£7.23 +5.00
o. dJdgdnsd ng 5 Body weight ()
Group
A = g_?_;“gl_ 2+ X2 m\ Control PF 50% Res.| 75%Res.
= R = ulelze] C 3
4,5,6,7,8,991 4 wE upelzie] CHel I3t co | 2226 999, 9
PFEf, 50%A%RE, o 75%ARH 3AF E7A +4.36 | =5.5.8
9} HF A FAY FLEE 28 &A% Liver, 1 223;1997
Spleen, Body wt., Kidney, Heart, Adrenals, Sexo- 18_5 8
rgans, Braing] ‘fv_:_.q_i &S st RdlAE  Sex 2 i—zl. 80
organ, Adrenal, Liver, Spleen, Kidney, Body wt. & 3 1’::-3@5866
G0 b 2 +o.
=2 AL 4 166.9 165.4 165.7
B4 z iﬂo% 2 protein free diete = ax} o] L +5.08 +8.25 | =+8.34
A2 A7x gLtz A o o] FoE 50%, 75%4] 5 153.3 147.3
5 +7.64 +7.43
oA gL A Botx AolAge HolakE HA3F 150. 8 133.6
Bt ge m ol Aol4H ety 2%z 6 +5.78 | +6.48
Asto Al v EFA zh&e) o= protection mech- 7 140.7 128.1
. - +6.30 | +5.76
anisme| 9lE Ae] efylst FEHw. FAAFA AL
E6 Organ weight (&) (wet weight g)
\Organ Liver Heart Kidney Sex organ | Adrenal | Spleen Brain Femur
Group\ length
(cm)
Control 16.4+0, 30 [1.0569 2.7097 2.6034 0. 0525 0. 8187 1. 3256 3.60
+0. 0207 +0.0716 +0.0693| £0.0026] =0.0671] =£0.0648 +0.05
PF 9.34+0.25 [0.7915 1.8216 2.4171 0. 0339 0.3816 1.3328 3.60
+0.0178 +0.0648 +0.0656| -£0.0020] +0.0424] +£0.0794 +0.03
50% Res. | 7.0+£0.45 [0.6503 1.5969 1.9254 0.0307 0. 3529 1.2719 3.60
+0. 0097 +0.2020 +0.1196| +0.0014| =+0.0332] =0.0265 +0.05
75% Res. | 6.940.26 |0.6583 1.6303 2.0056 0.0335 0. 3823 1.3264 3.60
+0. 0207 +0. 0529 +0.0721| 20.0017] =0.0447| =0.0265 +0.03
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z7 Organ weight () (wet weight g)
Group| ) . . Femur
Organ Liver Heart Kidney Sex organ | Adrenal| Spleen Brain length
} (cm)
Control | 10.0-£0.56 [0.7926 1.9935 0.5948 0.0613  [0.544¢ 112281  13.30
+0.0283] +0.0436 +0.03001 =£0.0042] =+0.0224] +£0.0387 +0.04
PF 7.140.36 10.5962 1.3167 i0.1904 0.0320 0. 3585 1.2212 3.30
+0. 0200 i0.09o9\ +0.0224) 0,0020] =£0.0332] =0.0245 +0.04
50 % Res. | 5.940.33 10.5305 1.0579 ’0 1640 0.0270 0.3709 1.0060 3.30
+0.0173; +0. 0438' +0.0173] #£0.0060[ =0.0332] =0.0245 +0.04
% Res. i 4.440.14 10.4925 1.1285 i0.1511 0.0280 0.2938 1.1505 3.30
I +0. 0200 1‘0.0447§ +0. 0100 +0.0017| =0.0480; =£0.0673 +0.02
E 8 Reduction rate of the organ weight (&) %
Organ }
Liver Kidney Spleen Heart Adrenal Sexorgan Brain
Group |
PR —45.0 1 —32.8 —41.2 —25.1 —25.9 — 7.2 ‘ +1.0
50% Res. —~57.0 ] —41.1 —56.9 —38.5 —41.5 —26.0 —1.0
75% Res. —58.0 | —30.8 —53.3 —37.7 —36.2 —23.0 ] 0.0
Z9 Reduction rate of the organ weight () %
I Organ ) i T ,
\ Liver ( Kidney Spleen | Heart | Adrenal Sexorgan Brain
Group | | |
PF —29.0 \ —34.0 —34.1 | —24.8 —47.8 —68.0 ~1.0
50% Res. —41.0 ‘ —46.9 —31.9 { —33.1 —56.0 —72.4 —0.8
75% Res. —46.0 . —43.4 1 —46.0 | —37.9 —54.3 —T74.6 —0.9
ZEgE AolAgte] 50%A 5% 2 FANE A9 Arge R HYAG FHHA AR @AV AA
& ¥ 848 JEbaA %‘%% ALz RolA A7 glol Alole) oF AlFtel JFF WL AaELT v F
Al Z}riiﬂ 3] 3-2] Protection mechanismo] 9]t} o] Alo] Feko] AI|FA BAd E J8E 5 oral
o Bl BAFY FHEAS Y EES B, HP protein administrations} 71 ¥4 Z49E= 24 IF
23 lﬂ_l%ﬁ}- Q= 50%, 75% B FA T A ek AzE §= AR Vel
W A7 A Y A E A wiae] B sbwido]
E 10 Hematology
T @ ® ) .
Group T~ R.B.C W.B.C. Hematocrit ’ Hemoglobin
Control ) 6.3094+0. 300 11.08+0.41 33.4£1.07 14.3%0.35
P 7.95140.359 10.58-+£0.75 38.640.79 15.14+0.24
PF S 8.0004-0. 451 10,35%0.58 37.840.51 12.8+0.36
f 5.911+0. 326 10.72+1.01 34.4+0.68 12.54+0.50
50% Res. 2 6.17340.461 6.4240.62 35.2+1.15 13.8-+0.39
= 5.555+1.021 7.59+0.53 30.74+1.38 12.0£0.67
75% Res. ) 7.006+0.697 7.22%0.67 37.24+1.13 15.340.49
== 6.08110.322 5.74-+0.56 36.6+1.93 12.940.31

@ w4 : 108 per cu.

@ Hb. in gm/100ml blood

mm ® 10° per cu. mm © Vol. of packed red cells in c.c. per 100cc blood
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B. Hematology

F. 109 AJAl= ule}zEo] Wintrobel® 8] A A}4-x)
¢l R.B.C. 4~6.5%10° per mm?, W.B.C. 4~11x10°
per mm?3, Hematocrit 37~54%, Hb12~\18gm4 per
100ml o] & =¥ s, CHa slazs B
FRE Aolst Q1 Aoz ebytek

C. &k 3L 7Y

F1A4 2AZE v} CRsLY vzl A ALES
& protein free dietg A3t VA A& w4 )
A%g 3dZ3n gk o] WAL “N”2 endogenous
“N”2 2 Negative “N”"Y #8¢ ez g
exzte] sl & wlmal ud Qo] BuE ALk
endogenous “N”& wlAdls ¢-&o] vielytel.

H 11 Urinary Nitrogen content
oNY e N7 “N”
Excreti QHL xcﬁc:i\:;&).n retention %
Group (8 (mg)
ControlS | 0-1972 | 0.599 | 0.4865 | 71.50
2 0.1111 0.498 | 0.3535 76.44
PF S | 0.0117) 0.047
= 0.0108 0. 065
50 %Res.a 0.0162 0.081
2 0. 0053 0.038
750 Res, S | 0.0203 | 0.109
= 0.0091 0.071
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E 12, 13904 23 A37] A&GFE W g
dry weighte g Jepinm A ¥l &g +3F 24
Z3 ggvk. olg e AAUAA FaF Zrlliver,
spleen, braing] 4 FEE vims] Bd Fw o)
v 4EAE B Faldgold MstE 04 gu A%
47 H Aoz otk &y Ay 2 259 A

& & 2y Z509 “N” concentrationo] A4
& AE 395932 HEo=RE spleen, livergo

2 Vel braine] Ad A& £4F 2o F

. A 289 XUEE

E 1404 mEuksh o] liverst %9 lipid
concentrationg = Zell A HaE e FFE
28 FgAn AT fatty liver S4l2 Bold lipid
242 JebgA orskth. Wikramanyake'” & Frhd
Aoz A% FdlA ] AAF LSl e}
Yotz nnst 9w & AgeAe Faddeld
Aol AgE oh-&e st E A FAE LI
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E 12  The contents of nitrogen in organs

and muscls (3) (mg/g dry wt.)

organ |-
Liver | Spleen | Brain | Muscle
Group

Control 96.24 {117.60 {83.44 1131.04
+0.88  +2.00, +2.78 =0.00

PF 90.32 - |117.04 [84.56 119.84
+2.79] +0.56] +0.56] +3.36

50% Res. 97.28 121.52 |83.44  129.92
+3.00) 41.68 +0.56; +1.12

75% Res, 91.76 |119.84 |83.44 |130.48
+3.89 +0.00 +1.68f +1.68

E 13  The contents of nitrogen in organs
and muscle () (mg/g dry wt.)
organ
\ Liver | Spleen | Brain | Muscle
Group

Control 107.60 {120.40 |86.80 |127.12
+4.03 +1.68 0.45 4-1.68

PF 84.16 [122.08 {84.00 1126.56
+3.84] +2.24] £0.00] -+3.36

50 % Res. 87.92 120.96 [80.64 [127.12
+6.91] 41.12] 2.24| +2.80

75% Res., 114.08 (120.40 |84.00 132.16
+0.91] +0.56) +1.12} +0.00

A7 e FiE B4 A9y S 4E concentr-
ations DA FA HANAA ZLTFE BAFHAA
vehl Fyct

T 14  The contents of lipid in the liver and
muscle (g/g dry wt.)
\ Liver MUSIE

Group .

Control ) 15.60+0.36 9.26+0.62

i 14.9240.46 8.66+0.03

PF o) 21.09+1.21 11.84+0.56

2 24.28+2.68 8.761+6.24

50% Res. & 20.22+1.83 (  7.80%0.08

= 23.5914.20 9.4240.02

75% Res. & 12.68£0.28 | 7.90%0.30

2 12.15+0.78 6.640.40

F. Liver enzyme activity

1. FAO

= 15914 »a “g’% livers) Al control group
b v @&l restriction groupe] ¥ & 23E
EF) o} A groupd] = Al FASE control group



o 50% ol ) @ WE A ) el A
control group®] & 8 ned For}l, g per
unit weighto 2 #48] 2o % group Afolel #
ol 7t G =

Liveri] 8] FAO activityd]l dlal A= xwEd ) of
g T2 B dFERC] WEPul Qrsno,

2. HMP-DH

E 1594 2= A group& control groupd] 39.
7%t k=& total liver enzyme activityE 2o
glt}. fastingo]} 4 o] A gtoj] A} HMP-DH activity<]
Z4E Badla gEh®, 29% low protein dietol] A]
E Z4gd 253 Yo,

" 15 Experiment I Result
Group Restricted
Control
PF(Ad. lib.)| PF(Res.)
W.B. (g) 509+8 | Ini. 509:t5 | Ini. 398
Final 398 Final 296
Experimental 38 20
Period(Days) :
Ave. Daily ;
food consu- 20 : 4
mption (g) :
Liver wt(g)| 12.710.4 — i 6.7+0.4
Nitrogen 3.48%0.06 3.3040.09
(%)
Lipid (%) | 5.13+0.16 4.0440.20
FAO act.
(ul) 5817 4228
Pertotal
liver
g liver 458+62 631+62
mg N | 12.6+1.2 19.0+1.4
HMP-DH
act. (AO.D.
/5min. )
Pertotarl 113.0 44.9
iver
g liver 8.9+2 6.7+2
mg N 0.2640.06 0.21£0.04
V. 20 o zE

B oo T AL 1AW 207}2] ¢ male albino rat
E 234 g o A7 287l B 2 F Aojger ¢
B A% A4S A BFAA 142G FE 509
8g 224 Al A R223+4g, 53291582 F71 AlF
o protein free diets} protein free diete] <)e]cke] |
& FAA EFAY kel BFASE
Zadhis Sokel AN A Y5 A5 A4

FEE AR

7
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Aol AP A Z Aol el grot,

Protein®] Al¥F Aoy} FekEakon 4t Xyt
78 44 o)) Bm Feiq whh geuhd pa
o) ] & protein freec] A1} protein free+50%<}; 75%
Ao AR = liverd] & A o] &4 EA e glgjon]

283t E liverst o) “g"w ¥H Rure oko. =
oket.

=3} protein freev} protein free+50%2} 75%2 A
g 4 old) A 7F, spleen, brainz} muscled] -85 &
P29 FEAE 2 Aol gk 22 3548
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oAt A% Z4E B FYT 53 R4 sex
organ®] F7A 7HaE 2wl gl

v 218 2FaeS 2w protein  freez A
ad lib.o]= controld] ¥|sjA] FAY 1/3~1/49 =+
£7F JEbE2 ) protein free+50% 4] o] Al ko] = w)
7] controlell w3} 1/28] o= & i)

22\ protein free+75% 4}o]A}5rY 7o 50%
+proteinel] # & & Aolrt el ekokel. &, #
T4 AelAlT 4AdAzte wasAd & A7 F
ob-g2 HolAl g3t FEH ALY Ao]A)
Febd 3 FESY A5A 4ed e v
Z&EEE vEpl A FAl BEd R 40]9) o]
dietary protein® v} 2 9%& v Aoz Vebyt
t} Enzyme activity: controld] w}s] A3 group]
745 25 29 Ak per unit weighte = 3141%)

29 2 Aot g+
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