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SUMMARY

The energy metabolism with the normal laying hen and progesterone in-
jected non-laying hen are compared.

1. The FHP of 109.7 Kcal for laying hen was 25.5 percent higher than
the 87.4 Kcal found for non-laying hen.

2. The MEm’s of laying hen and non-laying hen were 149, and 135 Kcal
/ Kg%7?% /day and NAME’s of the diets were 77 and 83 percent, respecti-
vely. For the laying hen shown negative retention in body energy during
the experiment, the 77 percent NAME was the value of supporting egg pro-
duction. For the non-laying hen shown the positive retention in body en-
ergy and zero egg production, the 83 percent NAME was of growth.

3. A change in body weight of lg was comparable to 3.54 Kcal for lay-
ing hen, and 5.0 Kcal for non-laying hen, when calculated on regression
equations between body weight change and body energy retention(BE).The
figures indicate that the tissue energy is used with an efficiency of 70
percent for egg production.

4. Plasma level of triiodothyronine(T3) for the laying hen is appeared
to be higher than that of non-laying hen, although the levels of thyroxine
(T4) are equal both in laying and non-laying hen.

5. Activities of four hepatic enzymes(ATP citrate lyase, fructose dipho-
sphate aldolase, isocitrate dehydrogenase and glutamte pyruvic transaminase)

were significantly greater in the laying hen than in the non-laying hen.
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Table 1.Feed formula of experimental diet.

Ingredients Percent
Yellow corn 64,0
Wheat bran 12.7
Defatted rice bran 3.2
Soybean oil meal 11.0
Fish meal (5.0%) 4.8
Limestone 1.5
Dicalciumphosphate 2.0
Salt 0.3
Vitamins & minerals mixture 0.5
Total 100,0
Nutrients content analyzed:

ME, Kcal /kg 2,859
Crude protein, % 15.18

_33..

$eRFrE NRCEE (1977) o F3lof o &s}g
<dl =2 W& Table 13 3o},

4. FFEhEES| fEi

FEMBT ENB R BHS EEd o
3ho] progesteroneg FAlsho] ZEIE BHZ
IEAZ A& #Rstgch. Progesterone REE
progesterone 10m3-%& 4743} propylene glycol
1mE 181E FAsged F4% e 28
mAE ERE fbstgs EIRE® LA A
gt mrEel A EFEBR HRAFAT

5. MK HBa

REARH KRS BAR TERABAREE 248
E AL, 1 Aol ENBE, J& 1Rl 3
ERSE 4% 384 £E3%). PRAR RBe
IR FRHEARE, BHR SHGERE,BEES] He
2 HEstdch =3 pEABEY TREE 20
1T, BE 65:5%, BB 168/, £5A
SRl 2 #slgon, MBRZ FE IT7HH
Be 158 6422 #isdd.

6. FrtiAel BN

Enzyme activity g sted #I ¥ FkE
e &£5EE A mmd a2 FE AP
W28 FF2 0.1 M potassium phosphate bu-
ffer (pH7.0) 4{&&< k% J24ele War.
ing blenderdld mulstgct.

Homogenatel tha] 0T~4Te @i FHS
o} A} isocitrate dehydrogenasey 100,000rpm
A4 1EeR), 2819 BRT 20,000rpme A 30
S st A5Yg Mt HEeHH o
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A, ATP- citrate lyase(E.C.4.1.3.8 3

ATP- citrate lyase: Balnave9} Pearce(1969)
o Hkd Fd MEA.

Z, NADH 9 malate dehydrogenased] #
fETFol citrate2 HE] oxaloacetated KRS
MEste Hkelth, K@M 3nble =g AFL
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C. Fructose diphosphate aldolase (Al-
dolase E.C.4.1.2.13)
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dolase diagnostic kitE Ap&3}o] #HEE A
M 0.2222 #E3E spectrophotometer
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Table 2. Comparison of energy metabolism between laying and non-laying hens.

Laying hen

Non-laying hen

Starving. Ad libitum Restrict.

Starving. Ad libitum Restrict.

Av, body wt. Kg 1,520 1,548

Daily body gain g -64 -4.9
Laying rate % 51.9 91.9
Egg wt. per day g 32.2 57.5
ME intake Kcal - 264.9
ME_/Kg 0.75 Kceal - 190.9
CO, elimination 2 25.0 43.0
O, consumption é 32.4 44.6
R.Q. 0.77 0.97
H.p* Kcal 150.2 222.6
H.P./ Kg 0.75 Kcal 109.7 160.4
E.R** Kcal - 42.3
E.R./ Kg 0.75 Kcal - 30.5
E.EX Keal 51.5 92.0
E.E./ Kg 0.75 Keal 37.6 66.3
B.E** Kcal - -49.7
B.E./Kg 0.75 Keal - -35.8

1,578 1,520 1,530 1,548
~30 -32.7 +10.2 -15.3
77.1 - - -
46.4 - - -
119.5 - 276.3 120.6

87.3 - 200.8 8.0
31.6 19.3 37.3 30.0
36.0 25.1 39.1 33.6
0.88 0.77 0.95 0.8
184.0  119.7 193.3 164.5
134.4 87.4 140.5 118.7
-64.5 - 83.0 -43.9
~47.1 - 60.3 -31.7
4.2 - - -
54.2 - - -
-138.7 - 83.0 -43.9
-101.3 - 60.3 -31.7

+ The letters abbreviated are as following: H.P.:Heat production, E.R.: Energy re-
tention, E.E.: Egg energy, B.E.: Body energy, Restrict: Restricted feeding level.

+x E.R.: values are obtained by subtracting the H.P. from the ME intake.
xxx B.E.: values are obtained by subtracting the H.P. and E.E. from the ME intake.
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Table 3. Effects of progesterone injection on the organs weight and hepatic composi-

tion.
Body X Organs weight (g/Kg.B.W.) Hepatic composition (DM %)
wei
(Kgg) Liver Heart Ovary Water Protein Fat
Laying hen 1.57 25.6 4.07 2.1 36.9 36.8 22.2
Non-laying hen 1.42 21.5™ 4.50 1.6** 4.3 3.3 16.8**

»x Values within a same column having the asteriks are significantly different

(P 0.01).

Table4. The Changes in hepatic lipogenic and glycolytic enzyme activity in laying
hen and non-laying hen.

Glutamate: pyruvic Fructose diphosphate ATP- citrate lyase Isocitrate
transaminase aldolase dehydrogenase
Laying hen a 5.15%+0.2 152 *=0.9 75.7 £ 2.1 284 *11
b 0.75 = 0.05 22.0 £ 0.09 10.96 £ 0.07 41,4 + 0.8
- . % £33 1)
Non-laying hen a 4.80 = 0.1 130.3 £ 0.1 44.0 *1.9 194 £17
R x&
b 0.81 %+ 0.04 21.9+0.04 7.39 £ 0.06 32.6 = 0.6“

» Enzyme specific activities are explessed as (a) n moles substrate metabolized /min
,/mg protein in the liver extracts and (b) u mole of substrate metabolized min
/& of fresh liver.

++ Values within a same column having the asteriks are significantly different (P
¢ 0.01).

Table 5. Changes in the concentration of EIRBA A RIERC 54¥s Rl AHA
plasma triiodothyronine(T3) and & sukAste ez AZEHE et

thyroxine(T4) in laying hen and
non-laying hen.

o] AdH MARAYH EHd BEHSES 41~
45 %2 Z A w3tekol Fonl o]F ESEe] ERsS

T4 (ng/ml) T3 = B2 2 HdA arie ez %dd
Laying hen 11.83 1.93 olAY e ( Leveilles, 1968 ) AREol A SRk
Non-laying hen  11.45 L.43* 93 FES, Fabag 3 Fe sREgste &
#3 ME7 dos 53 BikrEe] Sudd A
= Values in the column are significan- gl duARBE mB Hd BHESRERS R
tly different at 1% level. EHE HoZ A7SE Heldh 2 ARBS
st HEMHOE ¥ HEST Bolzm 9o, 29 73e FEsmBY 24T MERE =H£d d3d
Y F14E 158 S#MERE JlFez o SREgE ARl BEde AR, ok S
GPT, aldolase @4 & REREM HExt gt %% FW3s st F4g progesterone 9
fatd ICD % ATP lyases ESpggel # 4ol pElAe S8 & & gon ol® ¢oE o
#As wmste 4L deda Aok 3 &K < ®AY MES A4HE Hold,

Bead A4 amino acid fde] Refste GPT 3. M;&h thyroxine(T,) % triiodothyroine.
WU glycolysise] A st aldolased) mEikyw ot . -

AR =E oA R¥el Rojste ATP lysse (T) AERS

o9l ICDe) iEio] &HAS Wwmsln Q= AL SRt FEFEY mid thyroxine(T,)d
folgle ERelth & ole ENRBE FEHSC triiodothyronine(Ty) mmE®@e Table 5 o
vl sl AH Mol RBIEMAC] #BWE 2 oz 2ok, &, T, MEMS EHFHY FEFRG A2
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