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= Abstract—=

Since 1959 B-aminoethylphosphonic acid was discovered in the living organism, the biosynthesis and
biological functions of aminophosphonic acids have been extensively studied.

The author designed and carried out this study for 14 weeks to find out the metabolic function of
Ethylaminophosphonic acid (AEP) and it’s utilization in the living body. Sixty rats, thirty males and
thirty females aged 40+5 days were divided into two parts, one for alanine supplemented as control
group and the other for AEP as experimental group to compare metabolic pathway of ordinary amino
acid with that of AEP.

Both alamine and AEP group were divived into two subgroups according to the level of supplements,
0.1% and 0.2% of the diet. The major components of the diet in this study were composed of 20%
casein, 729 Sugar, 4% fat, 495 salt Mixture, and all kind of Uitamins in adeguate amount. For
comparision of biological values between experimental and control group in terms of body weight,
uninary nitrogen, creatinine excretion and final orgam weight, there were no statistically significant
difference in these respects. This meant AEP could be utilized in the body as much as alanine could.

Urinary phosphorus excretion was determined by developing the blue dolor to read on the Spectronic
20. Statistically insignificance in the urinary phosphorus excretion between experimental and control
group was observed in spite of the supplementation of phosphorus of AEP for experimental group in
the diet. The level of blood phosphorus was higher in experimental group than that in control group
this result supported above result.

In the analysis of fat and nitrogen contents in the liver, AEP group showed slightly higher than
control in both respects. But it was noteworthy 0.2% AEP group in both sex were higher than 0.1%
AEP in liver fat content.

Histological examinal of internal organs liiver, lung, spleen, heart, kindey, adrenal and sex organs
showed no changes in all groups included in this study. The group supplemented higher level of diet.
by alanine 0.2% and AEP (. 2% stayed on less body weight gain and lower liver weight. This result

could be interpreted that amino acid imbalanced condition was arose in the body.
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(@ DL-1-aminoethylphosphonic acid (AEP)¢] &5
AEP ¢ $7) &K< Isbell z+ Chamber?s] ulyle) &3}
o] #tgleh. 2L flask o] Stirrer TR, WEI, W7
71% A5 2 mole & 4K Hydrazine(95%, 64. 5¢c)
& [gfE flaskel] '@ 2Ethyl-phosphonopropionate 238gr
(1 mole)E 24 715-<k Wi Fstdsh Wrshest RIE
WEL HEs AdsA pdsd Fivh ol KEY
mo HEMo R 42°C 7R Astg s Al4sted 204
ZHEqk AR sA mikste] F:9lvl. sleke] Hydrazine 3}
Kigd 43 Ethylalochol & #h-§-8°8-& #™3s ayk
4 WET FFste ¥elsigel. ol# Acetone 3t
Dry Ice 7} E¢] 9= Dewar flask ol 4 E45& 25319
oh. k3B & water beth & A-g-3ke] 40~50°C 4 &
E5 $AAA F9vh ojel o 75~80cc ] ol &F
H =

BB S 4-& bath Aell4 0°C 2 Y243l &
W eks] waxy 8tgt). I 7le] 103cc ] H,OE deol 3
AAAY $E4YNE §90] FHodh BF F 600ce 4
Ether & fpsld 94 —5°C~ —10°C & #AA2 5
% 103cc 8] FPAE FAIZESE WFstaL HEEAHA
—5°C~~10°C& #AA71HA NaNO£4(83g in
150cc of H,0)& %415k g TFatgcl godo] ¥4
o] Jdr%a 2l HiEtel $71 i Ether 5-& 300cc
2] ether & 4k Mgtz o] Ether i A9
Etherol &35tk ol Ether 84]¢ A& 404125k
w28l N, gas 8] 44L& & F7F ggish. Ether &
water bath Lol 4 228l A <38l Ethylalochol & &
g ebel xwk gofo] dekel 800ce o] FHALE MnEtz
92°C el A 36 A1ZHE-qL B|histgdrt. BRLE F3Ed =
w42 ggch. g4 Aspirator 2 BESHESE 4T

3 HitEd] wakgelo] Ygrew 2141 flaskel] Frl
800cc ¢] Ethylalecohol €& E&SS 5223 &3 dc}-&
°kz} jniE sl A Propylene Oxide & Cl- ion ¢] negative
el 7R FTee] HEe] s Ak AL 40°C
8] Vacuum ovenol] AZA|F|x AAZL 459 B
AdE Lol Ay T THHE AASz
Aleohol & AAd] @WFst=2A  ARA s eHkE
38%). migh 276~277°Co1gl+}

@ & A% 4%

A% 404595 oAl Albino Rat 835 Z7 30
ule] B =] alanine(ADs} AEP &) 5 group & & ¢
3 7+ group & vHAl A7 2 growp o8 YFoA B
alanine 0.1% && 0.2% & 8 group 0.2 g}
Alanine group-& 7 5vfz] AEP group-& 7 10%}g
8 AE 2PZ o N dFLL Amne) A A&
A717] 18] e F A4 20% Sugar casein(Stand-
diet) diet 2 A+8A]71 % 7 group £] Initial body Weight
BEA 7}t 945419 HEE 2Fsgct EEEL 7
ol A ARSEe] ztor Aok £ Algte] gl F
A8 £EE 17°C+2°C 2 {Asgosd s A5~
e 1459+

® 5B A4z 43

EEY Alm+ Casein 20%¢] Standard diet & A1-§3}
glom 2 4Ee (Table Doll4] iufel 2ot

Table 1. Diet Composition

/kg diet
Sucrose 720gr
Casein 200gr
Fat(d 4 ) 40gr
¥ 1 Salt Mixture 40gr
% 2 Fat Soluble Vitamin 2cc
3% 3 Cod Liver Oil 30cc
3¢ Water Soluble Vitamin
3% 5 Vitamin By, 1lce

% 1 Salt Mixture

Calcium Carbonate, Dipotassium Phosphate,
Magnesium Sulfate, Monocalcium Phosphate 2H,0
Sodium Chloride, Zinc Chloride, Copper Sulfate
Manganous Sulfate H,O, Ferric Citrate 6H,0

3% 2 Fat Soluble Vitamins

Alpha tocopherol Acetate (Vit E), Menadion(Vit K
Corn oil (Solvent)
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3% 3 Cod liver oil

Vitamin A, Vitamin D

#%¢ 4 Water Soluble Vitamins

Choline Chloride, Thiamine Hydrochloride
Riboflavin, Nicotinic acid, Pyridoxine, Calcium-
Panthothenate, Biotin, Folic acid, Inositol,
Para- Amino-Benzoic acid.

¥ 5 Vitam By,

AEP 9} alanine ¢ B # A sleE 1¢4
4 0.2%° A EE = oFS A2 AEdd A T kg 1ml
o Fhad HIA AL Aol TFAA BAdl Aol
Hell et A7sled A FEEe] 2T AHHEF sty

2. AEY

R AAA e 2 BB AT A5 S5
AFeho YAH oz SEY AT FAE g
APAGE 5 A 55 A12F 2L A 6F Al
1354 BEY & AFslgdes A9 s Micer-
-okjeldahl Method?dl] &3} & A4 ks Folin’s
Method®e]] 2]§t Creatinine W 424 &34 AW
phosphorus ¢] 0]1-4-4¢ 27 $35le Fiske and Subba
Row Method®el] &} 5}e] X phosphorus &% 23

29 okx 2Fgrt EES YA RS liver, Heart,
Spleen, Kidneys, Adrenals, Sex organ-g- & 3| 3le] 7]
2 235 gk 2] fat @2 Soxlet V] & Fhed
A 2&39. = WY FA4£FHE Microkjeldahl
method®el] & 3ked F3 5300,
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o] 0.2% Fxu} A o2 AFo] Hetor) Alanine
s} AEP oF group Afolo4] »lmstel nw SAEH o
2 7 group Zrell Al Fole gl AL YIS
e Sglvl. Amino acid o] A3 whul e A EIA
7Rl = WA g A 7 ¢ wH8HIO Amino acid 9]
F., 7% Amino acid 9] w] g wie} AEA FAECE
2 Ao o8 TRl g muE et Exk o
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Stgleh. Al 135l tail-bleeding of]
4 A F st R.B.C, W.B.C, Hemoglobin, Hematocrit
+ AP e® x9 wys) 2L e s Py

2 sle] @ Sample

o Apelzt &%
0. 2% group °]
o] & A

2 g} 9wk
YW amino acid €]
o8 ZFd 4 glo;

wehA E ARl A

8¢ B HWAE

o] 0.2% diet ol A

Table 2. Food Consumption
groupiX P FAN S 2 A AN
\ AL 0.1% AL 0.2%8 AEPO 1% BIAEP 0. 2% 8] AL 0.1% 2] AL 0.2%2|AEP 0. 1% 2AEP 0. 2% 2
15 14.2g 13.7g 14. 1g 12. 8g 12. 2g 12. 8¢ 12. 6g 12. 8g
2 15.0 14.3 15.2 14. 4 13.5 14.1 14.1 15.3
3 15.8 15. 4 15. 8 14.5 14.6 14.0 14.7 15.0
4 14.2 14.0 14.1 14. 4 14.6 14.2 14.2 14.4
5 14.6 14.1 15.0 16.3 16.3 15.2 14.6 15.9
6 16.9 18.8 20.9 213 20.9 16.6 16.7 18. 4
7 22.5 18.7 16.9 20.2 21. 4 16.7 17.1 21.1
8 21 20.9 19.6 19.6 19.1 16 17.1 19
9 18.9 20. 2 19.7 19.8 16.6 14.2 14.8 16.2
10 21.9 16.3 18.8 18.3 15. 8 16.0 14.1 17. 4
11 20.5 19.6 15.9 18.9 14.9 15.3 12.3 15.6
12 16. 8 18.3 14.3 18.1 "10.5 12.0 10. 4 11.5
13 19.2 14.8 14.6 194 13.8 13.8 "11.3 12.0
14 17.3 15. 8 15.7 20.5 16. 4 11. 8 -12.5 - 11. 6

¢ AL =Alanine

/A AEP= Aminoethylphophonic acid
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Table 3.

Body weight

DEOR 0 1ssa AL 0,29 SIAEP 0,195 SIAEP 0.2 81 AL 0199 AL 0 2552 REP 0,19 9/AEP 02952
Initial 96. 4gr 96gr 96. 3gr 96. 2gr 93gr 92. 6gr 93. 1gr 93. 2gr
15 122.2 118.2 124.7 118.1 107. 8 107.0 109. 4 105.5
2 150. 6 145.2 152.1 143.5 127.6 127.0 127.5 127.6
3 176. 8 172 172.9 166. 3 147 136. 6 147.7 141. 6
4 182. 8 171.2 176.0 165.1 145. 8 148.0 152. 2 147. 6
5 194. 2 193.4 190.7 175 159. 6 160. 4 161.1 154.1
6 220 207. 4 221.7 207.8 174. 4 173 173. 4 169.7
7 249.2 220. 8 236. 3 210. 8 191. 8 188 186.5 189
8 226. 4 266.0 256.2 2411 196. 4 191. 2 130 192, 4
9 275.8 27378 286. 1 256. 0 202. 4 197.6 205. 2 198. 5
10 286. 8 295.5 284.3 281. 4 207 203. 4 199. 6 200. 8
11 301 303. 8 292.7 291 210. 2 208. 6 205. 2 205.2
12 321. 2 304.5 295. 3 291.3 206 207.2 204.7 204.9
13 329.8 325. 8 297.1 291.7 203. 2 205. 4 202. 6 199.1
14 332.7 304. 8 297.3 291.5 203. 4 205.7 202. 8 198.5

% AL =alanine

A AEP=aminoethylphosphonic

Table 4. Protein Efficiency Ratio
w-ﬁi Lo % AN . LA " % " RS " JaN old

19 8] AL 0. 2% 8|AEP 0. 1% BJAEJ 0.2% 8| AL 0.1% 2| AL 0. 2% 2IAEP 0. 1% RIAEP 0. 2% 2

14 2.11 1.62 1.01 114 1.22 1.13 0.65 0.48
2 1. 89 1.96 0.90 0.88 1. 47 1.42 0. 64 0.72
3 1.63 1.63 1.48 0.79 1.33 0.69 0.69 0.47
4 0.42 0.09 0.11 —0.04 —0.88 0. 80 0.16 0.21
3 0.78 1.57 0.47 0.30 0.8 0.82 0.30 0.20
o 0.32 0.75 0.74 1.11 0.71 0.75 0.37 0.78
7. 1.30 1.47 0.43 0.08 0.81 0.90 0.38 0.46
8 0.82 2.16 2.00 0.77 0.24 1.25 0.10 0.09
9 0.50 0.39 0.03 0.04 0.36 0.08 0.51 0.19
10 0.50 1.33 0.05 0. 87 0.29 0. 36 —0.20 0.07
11 0. 69 0. 42 0. 28 0.36 0.21 0.34 0.62 0.14
12 1.71 0.04 0.10 0.01 -0.25 ~0.12 0.02 0.01
13 0.45 14 0.02 0.02 0.20 —0.11 0.09 —0.24
14 0.17 -1.30 0.01 —0.01 0.01 —0.01 —0.01 —0.03

HF=2] | 0.9540.23 1 0.9720.22 | 0.552+0.16 | 0. 43+0.13 | 0. 53=0.14 | 0. 59+0.14 | 0. 30+0. 08 | 0.2540.07

3¢ AL =alanine

/A AEP=aminoethylphosphonic acid

Amino acid ¢} A4 F<=4] inbalanced condition o] ¢}k
0.2% group & AF F7HE&0] 0.19% group B} TS &
veldiglcl. =% alanine group 3} AEP group 8] %
F7Hgd oA E AT #94E VehAE &
kAlul Sofl A1 Lol 4 AEP group o] Alanine group
2}l &gt zdqlel. o] B3 AEP X Alanine 5t A
4 bYW W AAES Helx 9ed el

o] AEAHAA o] 42 5 & vl Fek
3. EhyEL) 58
(Table DA RE upel o] 7 group =57t A7
ARE A2 4sgch ole FE AALo] Azt
o] g walA Asstm YA HA&olst. =7t
P.E.R Value 7} A3 7 7kel] wle} ¥ 3oba 3 Morrison
and Comphell!V8] o FA 9} Axge)l. AF 779 q]
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Sex Dietary Protein &oi]

g8l x P.ER Valued] 3

o7k ke ATl M zsnd EAHAE Sex

o web Aolzt gl

w24 £ Ao] 7 9]

Value =
%I:c] 24
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graL 2

2] P.E.R Value ¢

Ao A2 ko]
o] 4 F ko]

78+ Amino acid £
19le), =3} Bander'®e)] &4 P.ER
Food Intake o} 4 gk =¥ o]

Z5eol

slef Ael 4

s P.ER Value = z4&%ctz shgivl. 2
wiu = P.ER Valwe 7} &
A-gwlE P.ER Value 7} gkeh
vk (Table 4)e Al 2 ule)l o) A=) AF

B A = feAel X

i

23le.

o] 7}

o] 24 AEP = Alanine 3} 7+-& 2% ¢] gukxle] Amino
3]

acid 9} ¥
Aol e,

4 =EY

Aol gle]

Aol A W <bs] oL

O = A4 Y 34

{Table 5) (Table 6)el| 4 R & wu}-2} o]
v e Aw e 2ol E
A A 12w Rfwkel A

EAEE

ol g1t 4
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s

SEE S
PERERNKS SR

Aot ReALE 13w 23w 2o} wgkcl et

FAMeE Fo5q

2ol %

vieb =)
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Alanine 0. 1% 5.} @ AEP 0.1%°] P<0.01 ¢ $94

2 Aol &

gl T"]Xéx__‘

ofell gol ]

vheh gl et
ALl stae AEP 0.2% group 9]
o} A4 Hf-gko]
group of| 4] &} 4 2] H R
ek

F7=) g 0

o}_O_ x]./g I

=3

=3k @ AEP 0.2% group %
AEP 0.1% group X

o] PAAR-N

£ Alanine ¢}

ENSEE R PR

Az ¥ Fo no} AEPE 4

714 74]‘41 18&x
t}. Letwak, e:, al'Pef] o dld

Fobael

ura A

A 4 T8 2 phosphorus,

Calecium, x9}o] w4z A7 gobn skl

Table 5. Nitrogen Retention
g/day
Group ',‘ 13 2 3

AL 0.1% & 0.301%0. 011 % 0. 4263-0. 002
AL 0.2% & 0. 26720. 002 0. 384+0. 036
AEP0.1% & 0.282740. 019 0. 384+0. 011
AEPO0.2% & 0. 26220. 017 0. 393+0. 003
AL 0.1% £ 0. 445+0. 035 0.25940. 012
AL 0.2% 2 0. 435+0.118 0.2154:0. 018
AEP0.1% % 0.31240. 014 0.164+0. 016
AEPO0.2% & 0. 3800, 057

1

@ Creatine W] 4 %
%% Creatine W4 82 (table 7)ol 4] Vet o 3

FAH3

o] 949
2 AEP group ¢] Alanine group Bt} w4 gfo]

Ao 1=

0.189+0. 031

gt A A%

1wtk

{Table 6> % of Niirogen Retention

w0 Nitrogen Intake

Group 1 3 2 3
AL 0.1% & | 68 76+0.020 68. 77--0. 001
AL 0.2% & | 68 75-£0.007 68. 76=20. 005
AEP0.1% & | 68 75+0. 001 68. 75-0. 005
AEP0.2% & | 64.85+2 37 68. 7540, €01
AL 0.1% £ | 70.20+4. 850 68. 75+ 4. 060
AL 0.2% 2 | 70.92:+2.780 56. 317 5. 850
AEP0.1% 2 ; 67. 0547 580 48. 85--3. 550
AEP0.2% % | 6221+4.150 50. 33+£4. 840
Creatinine W 2219 Aol F43 Fshe Fahahd

o] & AW muscie W2 endogenous metabolism & o} 53}
= Aoz 4w glrt. ILE mucle mass $] endogenous
metabolism ¢} -§-¢] wle}A] Creatinine X% w4 wko

AR} x3 Creatinine'® WA ZFL 712 FH*]‘E&};‘]- *
A7 gl o= 7] & = Abgko] A= wel4] Creatinine
wAgr AstEcl, EAHA4 BHAFE F3 muscle

mass ] endogenous ] A}-go] AEP groupc] alanine
group 2k AEFE elaelel,
Table 7. Urinary Creatinine
mg/kg body wt /day
Group 1 3 l 2 3
AL 0.1% & 59.274+ 8.91 58.71+11. 98
AL 0.2% B 53.92+12.93 56.23+13.21
AEPO0.1% & 47. 3411, 39 50. 84+10. 76
AEPQ.2% & 45.37+ 9.86 48.56+14. 45
AL 0.1% % 50. 424 9.57 47. 77+10. 27
AL 0.2% % | 5LO7HIL25 | 45.19+11.36
AEP0.1% £ 42.28-+10. 69 40. 344 9.55
AEP0.2% % 42. 01+ 8.78 38.12+11. 22
Table 8. Urinary Phosphorus
mg/dey
Group 13 2 3
AL 0.1% B8 236. 67+ 9.67 279. 33%12. 65
AL 0.2% & 284. 67+£17.72 256. 6715, 87
AEP0.1% & 264, 00+11. 29 280.37x 7.50
AEP0.2% & 242.67+11. 28 257.62+ 8.25
AL 01% 2 222.00+16. 82 305.33% 8.91
AL 0.2% < 212.67+25. 37 292.67+18. 21
AEPO. 1% 2 221. 00+ 6.28 300. 33%19. 09
AEPO0.2% % 220. 00+15. 54 305. 67+10. 35




Table 9. Hematology

Group R.B.C (@ W.B.C (b) Hematocrit (c) Hemoglobin (d)
AL 0.1% & 750£58. 0 100014996. 7 39.2+1.6 10. 83+3. 50
AL 0.2% & 774.751+40. 4 106. 25+752.5 38.8%+1.3 12. 62+0. 31
AEP 0.1% & 645.6+54. 9 128501870. 3 38.2+2.1 12.0540. 68
AEP 0.2% & 575.3+82.4 121354292, 4 37.1+1.2 11. 8140. 42
AL 01% % 504. 4£56.5 96001257, 1 35.44+9.3 11. 50+0. 83
AL 0.2% % 622.0156.5 9660+119. 8 37.2%1.1 11.6340. 24
AEP 0.1% 2 621.1%25.7 10005+£861. 9 37.7%0.7 12.03+0.72
AEP 0.2% % 605. 3+28. 2 87851+971. 3 34.5+0.8 11. 0740. 42

=9 (a) & per cu. mm
(b) per cu. mm

(c) Volume of packed red blood cells in cc per 100cc blood

(d) hemoglobin in glams per 100m! blood

@ phosphorus ] 4 %

(Table 8yl A xEriol o] Bl AL A 13do] =
A 23« Sigt 515 elflens AL 0.2% group
L F7Y F4&E Vel oy dEdAs Al 23wt
A 13 8cl FA4% S Jdep gk 22 v (table 8>
ol A 3lubel o] 7 group zhell -2 F 4l Aolsk ¢l
S0 =2 g5t AEP 7} Alanine 3 & o} & dulzql
Amins acid ¢ AEP 7} dietary phosphorus ] 3}gko]
Alenine group X5} @& A& 2w 2 2§
AEP group o] #rl: AL & 4 9k

5. Hematology

O RBC & W.B.C

{Table 9ol 4 2] & ulsl Zro] AL 3 7} group &
0. 1% 2.5} 0.2% group of| A && 4235 ¥ Fx AEP
A7} groupdlA & 0.2% group 2EF 0.1% groupo] &
& $AF veldgd e 24 group 2 4L g

kJ

@ Hematocrit
(Table 9poll 4] HE ukol o] Zwolld& 2 group
] Hematocrit Zt-& A 2 #]$3tn RdA = AL 0.1%
group 3+ AEP 0.2% groupe¢] ¥& 43§ vepylon
7 gorup k9] 4 F4l el glalvh

@ Hemoglobin

{Table )l 4] X e} Zbe] JolA& AL0.1%
group ©] 3¢ Hemoglobin z+¢- v}l o1} 2 group 7+
g #9449 Aole g3 RAAE AR ulEd 44
£ debiled $94% gt

@ M.C.V. M.CH. M.CH.C.

{Table 10)ell 4] M. F= als} 7+o] 2 group &) Mean
Corpuscular Velume (M.C.V)-& 2w} Wintrobe, et al.®
gAY ZEAA 61140 Hstd BAAE AL 0.1%

0.2% groupdl]4 F& FIE He{F microcytic
anemia &) A3k B 4 glow R4 E AEP 0.2%
groupe] 7} oy gF3d ZALEHtz 2= Mean
Corpuscular Hemoglobin(M.C.H)< 2@ Jejl4 & AL
0.1% 0.2% group©] & 3 & el o} 7 group
7] AL gloda R4 & AL 0.1% group®] 7F
F Eotow AL 0.1%3) 0.2% kol p<0.05 2 F
28 A o]= Wintrobe, et al.®¢ FFxq] 20+2.13 ¥

Table 10. M.C.V, M.CH, M.CH.C
MCV M.C.H M.CH.C
group Ccu. @)  (u Mg (%)
AL 0.1% & | 53.1+£2.9| 17.7%£1.0| 33.1%1.4
AL 0.2% & | 50.9+£2.8| 16.4%+0.7 | 32.61+0.4
AdP0.1% & | 62.4F+4.6| 19.9+1.7 | 3L.7+0.2
AEPO0.2% & 72.0%+11.1] 23.243.3| 31.8%0.3
AL 0.1% @ | 71.43+3.6| 23.1+£1.3| 32.3%0.6
AL 0.2% @ | 60.4%x3.3| 19.1+0.6 | 31.6%0.4
AEP(0.1% 2 | 61.4+2.01 19.6X+0.7 | 31.9%0.3
AEP0.2% @ | 57.6%+2.5| 18.5+0.6 | 32.1%+0.3
Table 11. Blood phosphorus
mg/100ml serum
group
AL 0.1% & 524. 67+ 46.49
AL 0.2% & 533.331% 54.75
AEP0.1% & 501. 484 70.75
AEPOQ.2% & 605. 14+ 49. 28
AL 0.1% % 417.33%+ 21.12
AL 0.2% % 596. 00+107. 74
AEP0.1% 2 758. 000£32. 66
AEP0.2% % 664. 67+ 28, 04
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Table 12.

Organs weight

Group Liver (g) Heart (g) Kidneys (g) Spleen (&) Sex Organs (g) | Adrenals (g)
AL 0.1% & | 11.08+0.74 | 1 0180.03 | 2.349-+0.272 0. 808+0. 042 2.311+0.184 | 0.0404£0. 0190
AL 0.2% & | 10.25%0.52 | 1.091+0.21 | 2. 0882-0.113 0. 989+0. 168 2.33840.108 | 0.05182-0. 0063
AEPO0.1% & | 11.08+0.53 | 1.012+0.04 | 2.155+0.074 0.978=+0. 372 2.235-£0.101 | 0. 0469-=0. 0055
AEP0.2% & 9.2620.50 | 1.1362-0.057 2.150-0.099 1. 130+0. 169 2.396-+0.112 | 0. 048540. 0057
AL 01% 2 8.04+0.57 | 0.831+0.27 | 1.643+0.159 0. 760+0. 076 0.806?0.706 | 0.0506-+0. 0261
AL 0.2% % 7.9610.21 | 0.811+0.02 | 1.673=0.085 0. 676:-0. 075 0.786+0.035 | 0.0598+0. 0130
AEP0.1% 2 7.7120.06 | 0.788+0.03 | 1.6640.057 0. 690-0. 070 0. 895+0. 0069 | 0. 063140. 0089
AEP0.2% 2 7.96+0.03 | 0.75320.03 | 1.582+0.064 0. 6810. 049 0. 6463-0. 0181 | 0. 0697--0. 0067
aste A ¥ %3 £2E el Mean Corpus- £ qlslrh
cular Concentration (M.C.H.C):= = E group-— A& Table 13, Femur length
Hlxq PAE veldlen 4R glgls Wintrobe, 219] em
et, al®9] ]9 ZFAQ] 33+2.3%9) wlmEs] S AL
0.1% growp & At % 2L FE ue F Group
Qo ZApslvela B, AL 0.1% & 4.0£0.21
® Blood phosphorus AL 0.2% B 3.9740. 048
(Table 11)o]| 4] & <= gl =u}el zre] AL 0.1% group AEP0.1% & 4.1340. 064
5e} AEP 0.1% growpe] p<0.012 4aj¢]slck. AEP0.2% & 4.04:-0. 049
AEP S| 2712 dictary phosphorus & @3] 5o}l AL 01% 3. 78:0. 056
Bl = £33 Urinary phosphorus 8] ko] 3}o]7} g AL 0.2% 2 3 58£0.09
slemz nol A phosphorus &3] AEP group ¢l AEPO.1% 3. 62:0.08
AEP0.2% 2 3.56+0. 07
E9E AL ¢ 94 gk o] A8} blood phosphorus
& FRke] dARYE AL & 5 Yok 8. Liver fat
6. ZZ Organ weight (Table 13>l R nle} o] & groupel] YolA

Huxley'®:= o]8] §Eol4 Organs¢] Growth & 4]
A9 Growth 9} vl#gtely ¢ rk. x5 Webster and
Diljegren'P-& Guinea pigs ol 4] EF717 F71ghel] whek
Liver, kidneys, Lungs, Heart, Spleen ] =A% <7}
& WA Skgr). Easton'® = Guinea pigs o] 4] Liver £}
Lungs = &FAe] we}l w3}8k=nk Heart, Spleen,
Kidneys Adrenals, testes &= BF-Alo] IA glo] A7)+
Zgketx shgivt. (table 12)014] Bsulel xbo] RAY

Alanine %7} group Xt} AEP groupo] <4} kol
xo= AEP group T4 & 0.2% groupo] o girh
59 E-f-Fo A% 2-aminoethylphosphonic acid 7} b
ARG olggEo] ¢ 45| AL Sl F45n
A Well 4 phospholipids o} 4} 2 #-g=vhe Ap4e] whs
RO, o] A4l wiFe] mol AEP 7} zhe| =yhghuk
of Aeqste] 2AZAL AR BzAAA AW fat

Al A+ Liver, Heart, Kidneys, Sex organs, Spleen, Table 14. Live fat

Adrenals 7+ 7oA wlE & AEP 0.1%¢)} 0.2% mg/day weight.

group A}o]o] Liver o} Heartute] p<{0.05 2 <] Group

= vebdent 0.1%94 0.2% group & ¥lagel glel AL 01% & 116.6+8.2

®E groupel 0.2%7F 45FE wAFg Aoz AL 020 & \s5 4281

0.2% dietd] 4] amino acid €] A F<=4] imbalanced AEP0.1% & 135.1+6. 8

condition 2 F&] 35} =] Amino acid o] AF-&8 X514 AEP0.2% & 159.043.6

7 Aoz by AL 0.1% < 147.246.9

7. Femur length AL 0.2% <% 159. 245, 1

(Table 13)e] 4 B Enkel Zro] femur Aol 0.1% AEP0.1% % 133.3£4.9

group ©] 0.2% group ¥} $-A]8tR|ul §-2]F ] A}l AEP0.2% = 158.5+5.0




lumps = WA= dgpgo fatty liver & gAlste
2912 HA gerlm B
9. Liver Nitrogen

(table 14)el] 4] B.ukel o] AEP 37} group 4}e]
A 0.2% groupo] 0.1% b @AE g
Zrel] Bf3tz glon AL 0.1% group 2
=} AEP 0.1% groupo] 9302 ko okg rlo] &
#3k Agiel. o] AEP ¢ #s}=2 Liver Nitrogen 3+

& 7ol E_-n—s}_TL e AL 0.1% group 1t} AEP
0.1% groupe] Aoz ge F& ol F/3lx gl
A}, o] = AEP & Hs}l=& Liver Nitrogen %2 &9
T e AEE A8 F gled 196849 olFeiz} B
Sa A Eokdlel A 3¢97E AEPE A bgoaq Al
W A4 R3S SRS ol A8

Nitrogen &-

Table 15. Liver Nitrogen
group A 4% mg/g dry weight

AL 0.1% & 100. 4+4.0
AL 0.2% & 99.0+2.9
AEP0.1% & 90.3+1.9
AEP0.2% & 98.6+3.7
AL 0.1% < 102.8+2.8
AL 0.2% % 101.8+2.8
AEP0.1% < 104.0+3. 4
AEP0.2% 9 106.5+1. 8
10. Z=EHA

Z+3}71 & liver, lung, heart, kidney adrenal sexorgan,
spleen & A4 F ZARALo 2 UBE wEA
7 3449 2ARAA Bl HA stinphoz 247
AHE AEA I 2E A TR fdle 249
Wil gyl

4 2 o

4% 404598 RAdelal Albino Rat 98 77 30
ulz] B =37 Alanine(AL)> Aminoethylphosphonic acid
(AEP) group 2.8 uFi Z group-& 4 #7 2
group & & pyo] B2 Alanine 0.1%, 8% Alanine
0.2%% &2 AEP 0.1%, 352 AEP 0.2% & 8group
2.8 o] 14739k AJ T A goke thgs)
B Wil 243 bF AL old Roxq
Aol7l g&o =z AEP % o} & ubHel Amino acid 9}
ZE AR A4 o]49¢ & 4 3vk. AEPY
Az A pdl o449 Wa AFE WA A
o k% pd F& 2T A3 BE group Alold] F
Aol 91902 alanine H 7} groupol| Ay AEP

7 growpdl Ak e AR AWAA 18 E & -
9o} AEP ¢ A 7}% <lgt Dietary Phosphorus @ko]
TR Qlekd A el wee A€ ¢ 5 o
6w} o] blood phosphorus &334 2 |2 A=l
APE ¢ Uk A4 Y 743]"’4 X A5
AEP H7l7} 74 s 2 5 Jden 0.2%%F0
o OEgE g gl A 4 ke AE dskek 2
Ay FFE 4 S L o Jelyton
FZAZALE fat lumps & 4R 4 glgle=z AEP H
7}7}b fatty liver 8] 89lo] 2 4 gvl:= AL & 4 gl
o}, Amino acid 9] &I 7128 Amino acid &) &

Qapelds 4AT A 9o Ao és—f-r& S
A& 4AWE ADE 4AT Bl P 2
L Amino acid ¥} $5F ¥ Z%F Amino ac1d4 H] -l
webd aztel AT Aol o] AERA 5ol o
Zehe Aol Oser s 29 g sa1Eel g5 wx
o obshi0 o] ware]] wlFoe] Eol 0.2% dietel A
Amino acid ] Fu F<4] imbalanced condition & =

A Aoz foh
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