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SUMMARY

A high concentration of myo-Inositel in rat’s milk was observed (61-91mg. of myo-
Inositol per 100g of milk) by gas-liquid chromatographic method, using a 3% SE-52
column.

Feeding experiments showed that approximately 85% of myo-Inesitol in milk was from
dietary origin: the rest was considered to be synthesized by 1L-myo-Inositol-1-phosphate
lyase. Results suggested that the biosynthesis was not sufficiently high to permit the
maintenance of its myo-Inositol level in milk. However, study using(*C)-glucose injection
into lactating female rats confirmed biosynthesis of myo-Inositol from glucose in mammary
gland. This biosynthesis reached a maximum within an hour after (4C)-glucose injection
intraperitoneally as lactose biosynthesis did.

Study using (®H)-myo-Inositol confirmed that most of the myo-Inositol in milk was
transported from blood plasma myo-Inositol against a concentration gradient. About four
hours after the beginning of the injection of (¥C)-glucose, the specific radioactivity of
myo-Inositol in milk was 8% of that of glucose in the blood. When (3H)-myo-Inositol

was injected, the specific radioactivity of myo-Inositol in milk was about 26% of that of
blood six hours after injection.
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Fig. 1. Gas Chromatogram of Deionized Rat

Milk Dialysate. Run on 6 ft.
SE-52 column.

X3mm id. 3%
The column temperature was
programmed to increase at 6.0°C/min. from
100°C 10min. after injecting sample to 300°C;
the baseline was adjusted to .zero after 10 min.
The identified components are 1: solvent-TMS
reagents, 2: ribitol, 3: y-galactose, 4: a-galac
tose, 5: a-glucose, 6: f-galactose, 7: f-glucose,
8: myo-Inositol, 9: a-lactose, 10: g-lactoSe.

The one following myo-Inositol was not ident-
ified.
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Table 1. Content ©of myo-Inositol in Rat Milk
on Different Diets

Group Myo-Inositol in Diet  Myo-Inositol
(mg/kg diet) (mg/100g milk)
Control 510* 84.7 61.3 91.7

(Lab Chow)

A 40 13.4 13.1 15.1
B 200 — 21 28.6
C 400 - 65 66
Inositol-free 0 9.1 10.5 11.6

*Lab Chow has no free inositol; its inositol
content is in the form of inositol phosphatide.

85%)& AEAAFH fdld Aoz FgE Yo
Inositol-free dietZo] 4 €& °L(9 1-11. 6mg/100g.
milk) & AN Y AFHurSo o] AAEH AR
1@ =}, Freinkels} Dawson (13)-& germ-free
A E A% # 7 myo-Inositol e A AT AL
Hzagd. WA 2 Age] 4 QL Inositolfree
diet#9] myo-Inositol A Ao o8 A=
F RHE FHAG E £ =z AddA A
A"l Aoz AW oA =3I mammary
glande] 4 myo-Inositol e A} %4 ¥ % Ba7b 24
Gote Ba(lddd gsAAE A sl g F7 9l
ot

(4C)-glucose 2L E] myo-Inositol ¥ A ;

A9 AsAgRS REEY $F myo-Inositol
& AzoA fdl"d AL gokel. @3 Inositol-
free diet#fol A = myo-Inositol e AP o2z AA
2 glucosedl A myo-Inositole] YA ==X o=
gl g7 sld (“C)-glucose® Lab. Chow dietf
Hell FAE F Rl A & myo-Inositol#
lactose9] WAlg-2- Appendix: Table. A-1o4 7]
vz FAFAT. o AR T Ao RS A
oA FARZ F2e FeolA AER S5 o
gth. o] Ade]A o (i) =4
Inositole] 4l o] A ‘H ol A deltx
o] myo-Inositcle] 1}eli}=]

1248 ZAE myo-
Gom WAt
g Aolz, (i)

oA deojrinl mar
2 myo-Inositol=} lactosed] Z& w¥] g2 gt
olw], (iii) o ¥A o] mammary gland o]l
e JFely 244 A F4H F $FE ol FH
el myo-Inositole] Y El}E  WALS-L lactosed)
BAbe B =9A vedds Aol (Fig.2)

g4 o] mammary gland 1

o 2 o

P

— 123 —



9} Appendix: Table A-2004 2& uls} o] A
| A myo-Inositel®) BA5 & lactosed] Al

F uledA FA F 1A oY¢l HnAd 2
Ath. o] A= myo-Inositol & mammary gland
o A glucoseZ2HE A= $H= $Hj=EE A
< AAd 4.

28 myo-Inositel2l Fef;

98 F A gEHA 8§ myo-Inositole
mammary glandel A A D3 FAd =8 L&
oko] Atz oA fald AHdE ¢t

o] s} 7ol A= AukE A3} Dawson Frein-
kel(8), Nixon (15)e] A A = »z= . ==}

O,

Q. o Q ,
::g; —0 P —

Py

2 2 2 4 5 6
Timo {2)

Fig. 2. Incorporation of Radioactivity of (¥C)
-Glucose into Lactose and Myo-Inositol in Rat
Milk
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Fig.3-a: The Ratio of the Specific Radioactivity
of Myo-Inositol in Milk to the Specific Radio-
activity of Blood Plasma Glucose During Injec-
tion as a Function of Time from the Beginning
of (*C)-Glucose Injection.
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Fig. 3-b: The Ratio of the Specific Radioactivity
of Myo-Inositol in Milk to the Specific Radioa-
ctivity of Blood Plasma Mpyo-Inositol During
Injection as a Function of Time, from the
Beginning of (3H)-Mpyo-Inositol Injection.
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Appendix I:

Table A-1, Milking Schedule After (3*C)-Glucose Injection.
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1.5 ml. of (MC)-glucose (U)

(10 mM, 3.56x 107 DPM) in 0.9% saline solution was injected intraperitone-
ally into each lactating female on seventh day after parturition. Each group

has two rats.

Milking time Time interval Group
* A B c D E
9:00 AM 0 R R R R ] "
9:30 0-0.5 Mz
10: 00 0.5-1.0 Mg |
10: 30 1.0-1.5 Mg |
11:00 1.5-2.0 Vi
11:30 2.0-2.5 | M
12: 00 2.5-3.0 ML
1:00 PM 3.0-4.0 My
2:00 4.0-5.0 My
3:00 5.0-6.0 v |
4:00 6.0-7.0 | -
R: (*C)-glucose injected

Mgz milked from the right-hand side nipples of 2 rats.
Mp: milked from the left hand side nipples of 2 rats.
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Appondix I continued:

Table.A-2: Specific Radioactivity of mye-Inositol and Lactose in Milk

Time Interval | myo-Inositol Lactose Radioactivity - Specific Radioactivity
(hour) | (mg/g milk) |(mg/g milk) (1’)’?1\7[/12035)15 !(Dplﬁ/céosrﬁﬂk) %'1511\?73151 (&Fﬁ?&e@
0-0.5 0.818 22.07 8.5% 10° 15.3%10¢ 10.39x 103 6.93% 10%

0.5-1.0 0.798 20.57 21.6 28.5 27.06 13.86
1.0-1.5 0.632 24.10 1 8.52 1.53 3.34
1.5-2.0 0. 692 19.22 1.25 5.69 1.81 2.96
2.0-2.5 0.862 30.21 1.0 4.52 1.16 '1.50
2.5-3.0 0.431 17.68 1.75 10.3 4.06 5.83
3.0-4.0 0.569 19.65 0.75 4.31 1.32 2.19
4.0-5.0 0.542 19.79 1.13 5.23 2.18 3.47
5.0-6.0 0.564 20.86 2.63 5.46 - 4.66 2.62
6.0-7.0 0. 699 19.06 1.88 1.94 2.69 1.02

Appendix 1 continued:

Table. A-3: Milking Schedule After (1C)-Glucose Injection. 1 ml. of (C)-glucose (10 mM,
1.75% 10" DPM) in 0.9% saline solution was injected intraperitoneally each time.

Rat
(hr)
1] oz | 3| 4] 5| 7 8
0 9:00 AM R R R R Ri R R, MB
0.5 0:30 M,B R R R R: R R
1.0 10: 00 M,B R R Rl R R
1.5 10: 30 P M,B R R R R
2.0 11: 00 M,B R R R
12: 30 R R R
4,0 1:00 PM M,B R R
2:30 ! R R
6.0 3:30 ‘ M,B R
4:30 % R
8.0 5: 00 \ M,B
R: (MC) glucose injected
M: milking was taken place
B: Blood was taken
Appondix I continued:
Table. A-4: Specific Radiocactivity of myo-Inositol in Milk and that of Glucose in Blood
After (1C)-Glucose Injection
. SRA of myo-
Time myo-Inositol SRA Glucose SRA Inositol in Milk
Rat (hr) | (mg/g milk) (Dmégﬁ)myo (mg/m] Blood) DPMiQméugﬁwse) SRA of Glucose
in Milk in Blood
X 10 X108
1 0.5 0.83 1.9 0.44 1.23 0.0154
2 1.0 0.716 3.6 0.56 0.96 0.0378
3 1.5 0.8 4.4 0.57 1.16 0. 0381

—1
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4 2.0 0.772 5.93 0.52 ’ 1.08 0.0548

5 4.0 0.814 9.9 0.53 1.19 0. 0810

6 6.0 0.81 9.27 0.49 1.32 0.0705

7 8.0 1.052 9.47 0.43 1.16 0.0816 -
SRA: Specific Radioactivity
Appendix 1 continued:

Table. A-5: Milking Schedule After (°H)-myo-Inositol Injection. 1 ml. of (2-*H)-myo-

Inositol (10 mM, 1.47x107 DPM) in 0.9% saline solution injected intraperi-
toneally each time.

Rat
o PO Rt S O I TR B |1 | o1 | 18
0 9.: 00 AM RE R R| R| R R Rl MB
0.5 9:30 M,B R R| R| R R R
1.0 10: 00 i MB R| R R R R
15 10:30 M,B| R R R R
2.0 11 : 00 | MB R R R
12: 30 i R R R
4.0 1:00 PM ! M,B R R
2:30 | | R R
6.0 3:00 ' | M,B R
4:30 | R
8.0 5:00 ' M,B‘I

R: (2-*H{myo-Inositol injected
M: milking was taken place
B: blood was taken

Appendix I continued:

Table. A-6 : Specific Radioactivity of mye-Inositol in Milk and that of Mpye-Inositol in Blood
After (*H)-myo-Inositol Injection

RRA of myo-Inositol

Rat | Time | myo-Inositol SRA myo-Inositol SRA in Milk
No. | (h) | (mg/g Milk) Hositol e Milk) |(mg/ml Blood) Iégsli?gl/rﬁlgé’fggd> SRA of myoIngsitol
f
%104 | X105

11 0.5 0.817 2.4 0.044 5.23 0. 046
12 1.0 0.542 7.52 0.03 6.32 0.119
13 1.5 0.717 7.98 0.038 6.38 0.125
14 2.0 0. 665 9.2 0.029 5.55 0.166
15 4.0 0.802 10.3 0.03 6.49 0.159
16 6.0 0.754 18.1 0.032 6.99 0.259
17 | 80 0.765 | 17.8 0.031 6.46 | 0.276

i

SRA: Specific Radioactivity
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Appendi 1I
Table. A-7: Special Diets

Appendix II.
Table. A-8: continued:

(2 !% by Weight
Vitamin free casein 400 20
Sucrose 740 37
Cellulose 540 27
Fat (Crisco*) : 200 10
Salt mixture 80 4
Vitamin mixture 40 2

2kg 100%
Sucrose;  Ground reagent grade Sucrose
Fat; Crisco
Casein: Nutritional Biochemicals Corp.

Cellulose;  Nutritional Biochemicals Corp.

Salt (Mixture XIV)  Nutritional Biochemicals

Corp.
*Crisco; Possible maximum smyo-Inositol content

was found less than 0.0006% on the basis of
phosphate content of Crisco.

Appendix II continted:
Table A-8: Vitamin Mixture

myo-Inositol | myo-Inositol

Ration (mg) | Free (mg)
‘Thiamine HCl 25 25
Riboflavin 50 50
Pyridoxine HCl 25 25
Calcium

panthothenate 250 250
Niacin 100 100
-myo-Inositol 200* —
‘Choline chloride 500 500
Folic acid 1 1
p-Aminobenzoic acid 50 50
2-Methyl-1,
4-naphtoquinone 25 2

Bia 4
A 5 5
D 20 20
E 2 2

| 1258.5mg  1058.5mg
Sucrose | omrse  ssae
Total [ 100g] 100g

* Amount of myo-Inositol varies with rations as

follows:

myo-Inositol | Sucrose

Ration myo Inomfol %ﬁ:ﬁi;ﬂ
mg/kg diet Mixture mg. added
Group A 40 200 98.75
B 200 1000 97.94
C 400 2000 96.94
Control =~ «+eee- Purina laboratory Chow. (510mg
Inositol phosphatide/kg(diet).
Group A oo 40mg myo-Inositol/kg diet.
B e 200mg myo-Inositol/kg diet.
C -4'---400mg myo-Inositol/kg digt.
Inositol free «---- no myo-Inositol.
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