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Abstract in English

Magnesium (Mg) in the form of magnesium L-aspartate hydrochloride (MAH) 20 g
per sow per day equivalent to dose 13 mg of Mg/Kg body weight per sow per day
was given to pigs n=24, compared to control group n=24 (totally purebred 47,
crossbred 1) body weight amounted to 150 kg and daily food consumption to 2.4
kg, Mg was given at starting 0 to 4 days before mating for all pregnant period ca.
117 days and after delivery for 4 days. Blood collection from jugular vein were
done 5 times at weeks 0, 4, 8, 12, 16 of experiment weeks 0 was before pregnant,
weeks 4, 8, 12 were during pregnant and week 16 was after parturition 4 days.
Plasma magnesium and calcium were measured by atomic absorption
spectrophotometer. The level of Mg on weeks 0, 4, 8, 12, 16 were 0.84£0.05, 0.62+
0.1, 0.65£0.05, 0.74+0.07, 0.85+0.12 mmol/l respectively in control group and were
0.87 £0.1, 0.71+0.08, 0.77£0.17, 0.81%0.05, 0.90+0.09 mmol/l respectively in Mg
treated group. The level of plasma magnesium in Mg treated group were increased
significantly (p<0.01) during week 4, 8,12 while plasma calcium were slightly
decreased (p>0.05) in Mg treated group. During gestation both plasma Mg and
plasma Ca in the same group were decreased significantly (p<0.01) from starting
week (Week 0), and after parturition plasma Mg was increased to nearly the same
level as Week 0 while plasma Ca slightly increased during Week 12 and Week 16
but were still lower than Week 0. Blood glucose preserved in NaF were detected
within 24 hrs after blood collection by GOD-PAP method enzymatic colorimetric
method. Blood glucose in Mg-treated group was not different from control group
(Ievel between 70 to 90 mg/100ml). The pattern of blood sugar during gestation in
the same group were also decreased significantly from week 0 (p<0.01) in both
control and Mg treated group but after delivery the level of glucose were increased
nearly the same level in Week 0. Mean pregnant period were 1163 days in control
group and were 11742 days in Mg treated group. Percent abortion were 8.3 in
control group and were 12.5 in Mg treated group. Totally piglets consume were 184
in control and were 186 in Mg treated group. After statistic analysis, it was found
that mean little size, birth weights, abnormality, mummified foetues, and stillbirths
were not significant different from control group. But the figures of mean
mummified foetuses and stillbirths were more prominent better in Mg treated group
than control.

In conclusion, these data showed that MAH 20 g/sow/day equivalent to Mg dose
13 mg/Kg per day for long term treatment in pregnant pig can fullfill achieve a
significance rise in magnesium levels, but the increased plasma Mg did not change
the level of blood glucose in pregnant sow. This supplementation of Mg did not
delay parturition and be safe to do on whole pregnant period, some benefit on
decrease of mummified foetuses and stillbirths were observed .

Key words : Magnesium, Supplementation, Pregnant pigs, Blood glucose,
Stillbirths, Mummified foetuses



Introduction

Today obstetrics is a field where intravenous pharmacological
magnesium therapy is frequently used (1, 2). The main indication of
parenteral magnesium in obstetrics is preeclamsia (3). Magnesium salt is
important for treatment of preeclampsia on the basis of Mg induced
vasodilation on blood vessels (4, 5). Hypomagnesium in pregnant condition 1s
the important factor induced vasoconstriction which the predisposing of
preeclampsia (4). Some studies found that Mg depletion occuring during
pregnant (6, 7, 8, 9, 10, 11). Classen reported that the rate of abortions in
early and late pregnant as well as premature births decreased in pregnant
women after administration of Mg due to the inhibing uterine contraction of
Mg (12). This is the reason why magnesium can sucessfully in treatment of
preeclampsia for long time in human. Another possible indication for giving
parenteral magnesium to women in preterm labour has been suggested. A
retrospective epidemiological study showed that antenatal exposure of very
low birthweight (less than 1500 g) infant to maternal pharmacological
magnesium supplementation reduced the incidence of cerebral palsy at age 3
or more. This hypothesis agree with the many reports of a neuroprotective
role for magnesium (13, 14, 15).

Table 1 The data of the importance of Mg on pregnancy condition

Groups of Form of The importace for Groups of
experiments magnesium and | supplement researchers
administration =
15 early pregnant Glucose loading in (16)
(13-17 Weeks) pregnancy by
15 late pregnant ingestion of glucose
(28-34 weeks) 100 g, Mg in RBC
was decreased
10 pregnant Magnesium Decrease angiotensin (17)
(28-32 weeks) | pyrrolidone I1, leading to
carboxylate decrease risk for
hypertension
No? pregnant Magnesium Decrease incidence (18)
women oxide 6 months | of hypertension in
Mg treated group
40pregnant - Late pregnancy (19)
women period level of Mg
(37-42 weeks) decreased from 0.95
+0.01 mmol/L to




0.84+ 0.02 mmol/L
and during
parturition to 0.76+
0.01 mmol/L

High risk Magnesium Fetal and placenta (20)
population develop well
Rat pregnant Magnesium Vasodilation of (21)
(MgSOy) blood vessels
Pregnant women | - Level of Mg in (22)
(n=151) umbilical artery and
vein were decreased
during parturition
4 month asthma | 3 g MgSO, Increasing peak (23)
pregnant woman | intravenous expiratory flow rate
in acute brochitis
compounded by
brochospasm
48 pregnant 380 mg/day Mg | Oral Mg*" (24)
women (30-32 pyrrolidone Supplementation
wees) third carboxylate for | increased platelet
trimester 4 weeks orally | function and prevent
hypertension
73 pregnant Mg orally for 3 | Oral supplementation (25)
women related weeks decreased leg cramp
leg cramps distress
1049 pregnant 10-g MgSQ;, 1s superior to (26)
women treated intramuscular | phenyltoin for the
with MgSO4and | MgSO4loading | prevention of
1089 pregnant dose followed | eclampsia in
women treated by a hypertensive
with phenytoin maintenance pregnant women
doseof 5 g
given
intramuscular
every 4 hrs
42 patient not in - A low magnesium (27)

labor 31 patient
regular labor

concentration in the
pregnant human
myometrium could
be a cause of
premature labor




But some authors reported its indications remain controversial. A critical and
comprehensive review of Mg as tocolysis agents to stop preterm labour
concludes that the only effective are prostaglandine inhibitors. An analysis of
randomized placebo-controlled clinical trials showed that parenteral
magnesium is no better than placebo (28) even on delaying preterm delivery
(29) or in preeclampsia (30). It seems therefore worthy to prove whether Mg
1s useful for pregnant condition in this experiment.

The other interesting on pregnant condition which found hyperglycemia
caused anormaly in featus. Confirmed by the study which demonstrated the
consumption of a diet rich in total sugar (more than 206 g/day) by low
income pregnant adolescents was associated with a significant decrease in
birth weight and threefold increase in the relative risk of delivering an small-
for-gestational-age (SGA) infant (31). In report from Rattanatayarom showed
that hypomagnesemia in diabetic condition have higher blood glucose than
control group which are diabetic but not hypomagnesemia (32). The role of
Mg in blood sugar in pregnancy condition is an interesting point of view,
whether Mg—supplementation can change the level of blood sugar in pregnant
condition.

Mg is the macronutrient for swine , Bartley reported that the mmimum
demand level of Mg in pig is 0.03 % to 0.04 % of feed (33).

This project research must prove the important of Mg on pig pregnant
condition. Level of Mg, Ca and level of glucose will be measured as main
parameter . Clinical examination of delivery and offsprings will be observed .

Purpose of the research

1. to study whether Mg is important in the pregnant condition
2. to study whether Mg can full fill benefit to pregnant condition

Materials and Methods

Total 48 (pure bred 47, cossbred 1) gilts of parity between 2" t010™ (mean
5.2™ +2.4) body weight ca 150 kg were ramdomized divided into 2 groups
control and Mg treated group. All were feed with the same standard food
amounted to 2.4 kg per day and tape water ad libitum which consisted Mg
level in tape water 0.87 mmol/L and Ca level 1.66 mmol/L by analysis. In
magnesium treated group used magnesium in the form of magnesium L-
aspartate hydrochloride (MAH) dose 20 g of MAH per pig per day equivalent
to Mg dose 13 mg/kg BW/day for all pregnant periods and 4 days after
parturition, Mg was added once daily in food starting 0-4 days before mating



until parturition. Blood collection from jugular vein were done at week 0 (a
day before Mg was given) week 4, week 8, week 12, and after parturition 4
days (week 16), each time during 10 AM-12 AM of experiment. For blood
glucose analysis all blood were preserved in NaF tube and were separated
plasma immediately 2 hrs after blood collection and measured within 24 hrs.
with Peridochrom glucose GOD-PAP method enzymatic colorimetric method
from Boehringer. For Mg, Ca measurement, blood collection were collection
in heparin and separated plasma immediately 2 hrs after blood collection and
preserved in —20° C until analysis with atomic absorption spectrophotometer.
On the parturition day, total piglets, little size, little birth weight, stillbirths,
mummified foetuses, abnormality , and sex of piglets were observed.

Chart of experiment

Control n= 24 23 20 20 18
i |
Gestation period
il | i T I T
0 mating 4 8 12 weeks  after parturition
4 days
Mg-treated n= 24 22 20 20 18
sEoup | Gestation period |
* b * * *
1 | | 1 | ]
0 mating 4 8 12 weeks after partarition

4 days

Mg - supplement ca - 120 days

* Blood collection from jugular vein for Mg, Ca and glucose analysis

Figurel Chart of the experiment



Blood sample were collected
5 times from jugular vein
as show

FELLLEAES

BEEB a8

Figure2 Blood collection from jugular vein of pig

Table2 The feed-formulae were used in this experiment

Ingredients Pregnant preriod Feeding milk period
Broken rice 840 890
Rice bran 600 480
Rice bran extract 200 0
Soy bean meal 250 215
Soy bean meal extrude |0 265
Fish meal 60 105
Salt i 7
Dicalcium phosphate 24 27
Shell 10 9
Premix 10 10
Lysine 1.6 305
Choline 1.0 1.0
Methionine 0 0.9
Total 2 ton 2 ton
Structure of MAH

The structural formula of mono-magnesium-L-aspartate-hydrochloride
trihydrate has been derived from the chemical and physical properties of the
compound (34).
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Figure3 Structural formula of mono-magnesium-L-aspartate-hydrochloride
trihydrate (MAH). Molecular formula (C;H¢CINO4,)Mg x 3H,0O, molecular
weight: 245.91

The magnesium ion is bound to the amino acid by the two carboxyl groups of
the aspartic acid. The chloride ion and three water molecules are bound to the
magnesium ion by coordinate bonds and thus firmly integrated into the
complex. The positive charged amino group is folded-back to the negative
charged chloride ion due to the electrostatic attraction. By that a polycyclic
cage arises, which fixes the halide additionally in its position. The interaction
between —NH; and Cl “may be an electrostatic one (attraction by ions) or via
a weak hydrogen bridge. By that the dissociation in ions is diminished and
that is important for the substrate transport in the organism.

Method and principle for glucose analysis

In this experiment glucose analysis was used the method of Peridochrom
glucose GOD-PAP enzymatic colorimetric method from Boehringer with the
test principle as shown following



Test principle

GOD
Glucose + O, + H O —  Gluconate + H,0,

POD
2H,0, +4-aminophenazone+ phenol — 4-(p-benzoquinone-mono-1mino)

phenazone+ 4 H,O

Procedure for measurement

Blank Standard Sample
Redistrilled water 0.1 ml - -
Standard - 0.1 ml
Supernatant - - 0.1 ml
Reagent solution 2.0 ml 2.0 ml 2.0 ml

Plasma samples were mixed and incubated at 20 to 25 °C avoid to direct
sunlight for 30 to 90 minutes in cuvette 1 cm light path then measured
against blank by using spectrophotometer at wavelength 510 nm.

Magnesium and  calcium  measurement by  atomic _ absorption
sprectrophotometer

Plasma Mg and Ca were measured by atomic absorptlon spectrophotometer
(AAS) from Shimadzu model 680

Procedure for analysis AAS

1. Prepare SrCl, 0.25% for dilute plasma and standard solution

SrCl, .6H,00.76 g in 100 ml bidistrilled water
2. Prepare standard solution

: for standard Mg stalk solution was 1000 ppm

pipette Mg stalk solution 10 pl + 50 ml SrCl, 0.25% for the
concentration 0.200 mg/L Mg, absorption read by AAS was ca 0.249

pipette Mg stalk solution 20 pul + 50 ml SrCl, 0.25% for the
concentration 0.400 mg/L Mg, absorption read by AAS was ca 0.473

pipette Mg stalk solution 30 pl + 50 ml SrCl, 0.25% for the
concentration 0.200 mg/L Mg, absorption read by AAS was ca 0.695

: for standard Ca stalk solution was 1000 ppm

pipette Ca stalk solution 25 pl + 50 mil SrCl, 0.25% for the
concentration 0.5 mg/LL Mg, absorption read by AAS was ca 0.026



pipette Ca stalk solution 50 ul + 50 ml SrCl, 0.25% for the
concentration 1.0 mg/L Mg, absorption read by AAS was ca 0.052

pipette Ca stalk solution 75 upl + 50 ml SrCl, 0.25% for the
concentration 1.5 mg/L Mg, absorption read by AAS was ca 0.084
3. Prepare plasma samples as follow

pipette plasma 250 pl + 25 ml of SrCl; 0.25%
All dilutions were prepare in volumetric flask.

Statistic analysis

All parameters were analyzed on statistic computer program SPSS window
version 6.1, first were analyzed for normal distribution (Komogorov-
Smirnov-test) and homogeneity of variances (Levene’s test) . For parametric
test used t-test independent sample setting the level of significance at p < 0.05
and 0.01, there were gestation period, little size, little birth weight, stillbirths,
mummified foetuses, and abnormality for t-test. Plasma glucose used one way
ANOVA and Scheffe test. For non parametric used Kruskal Wallis 1-way
ANOVA, the differences pair by Mann whitney U-Wilcoxon Rank Sum W
test. There were parity, plasma Mg, Ca for non parametric test.

Results

Table3 The number of pigs starting and final in the experiment

Starting | Anestrus | Return | Infertility | Abortion | Dead after |[Final
number anestrus "| parturition | number
of pigs of pigs
Control | N=2 N=0 N=1 N=2 N=1 N=18
N=24 8.3% 0% 4.2% 8.3% 4.2%

M g -|N=I] N=1 N=1 N=3 N=0 N=18
treated|4.2% 4.2% 4.2% 12.5% 0%

group

N=24

On the beginning of this experiment the number of starting pigs were n=24 in
control group. There were some pigs excluded during experiment by the
reason of anestrus, infertility, abortion and dead after parturition as shown in
the table 3. The abortion of 2 pregnant pigs in control group occurred on both
date 29" of gestation. And one sow died after delivery 1 day, this might be
uterus rupture after parturition. The final number of control pigs on the end of
this experiment were 18 pigs which were equal to Mg treated group.




While on the beginning of this experiment the number of starting pigs were
n=24 in Mg treated group. There were some pigs also excluded during
experiment by the reason of anestrus, infertility, abortion as shown m the
same table. The abortion of 3 pregnant pigs in this group occurred on date
23 93" 103" of gestation. The final number of Mg treated pigs on the end
of this experiment were 18 pigs which were equal to control group.

Table4 The effect of Mg-supplementation in pregnant sows and offsprings
(piglets).

Sows and piglets Control (n=18) | Mg treated gr (n=18)
Parity 5M+3 5% +2
Gestation period (days) 11613 11742
Little size (piglets) 10=212.2 S+ . 1
Little birth weights (Kg) 1.5£0.2 1.6£0.3
Male : female of piglets §%°5 6:4
Total piglets consume 184 186
Stillbirths (%) 5.4% 4.8%
Mummified foetuses (%) 3.3% 1.6%
Abnormality (%) 1.1% 1.1%

Mean gestation period was 116.31+2.5 days i control group and was 117.05%
1.8 in Mg-treated group, mean little size was 10.2+£2.2 in control group and
was 10.3+2.1 in Mg-treated group, the mean little birth weights were 1.52+
0.21 kg in control group and 1.62+0.28 kg in Mg-treated group, mean
stillbirths were 10 piglets from total 184 piglets consume or 0.55£1.09 (5.4%)
in control group and were 9 piglets from total 186 piglets consume or 0.5+0.7
(4.8%) in Mg treated group , mean mummified foetuses were 6 piglets from
total 184 piglets consume or 0.33+0.76 (3.3%) in control group and were 3
piglets from total 186 piglets consume or 0.166£0.52 (1.6%) in Mg treated
group, mean abnormality were 2 piglets from total 184 piglets consume or
were 2 piglets from total 186 piglets consume or 0.11+0.3 (1.1%) the same as
magnesium treated group, sex of piglets in control group male to female were
4.5+1.7 to 4.7£1.9 and 5.6%1.9 to 3.88+1.13 in Mg treated group. There was
no significant difference between control and Mg treated group on gestation
period, little size, little birth weights, stillbirths, mummified foetuses, and
abnormality. Nevertheless, the figures of Mg treated group seemed to be more
benefit on stillbirths and mummified foetuses .



10

Table5 The level of plasma glucose, A=before MAH was given, B= MAH
has been given, a significant differences from b at the same column at p<0.01

Time of the experiments | Plasma glucose(mg/100ml) Mean £SD
Control Mg treated group

Beginning time * 82.9+7.8° 81.0+8.8"
(0 week) n=23 n=24

4 weeks gestation © 68.7+7.6° 67.5+9.9°
n=23 n=22

8 weeks gestation © 68.749.3° 68.8+8.2°
n=20 n=20

12 weeks gestation © 65.5+8.5° 66.9+8.3°
n=20 n=20

After parturition 4 days ° | 83.2+10.3° 89.9+13.6"
(16 weeks) n=18 n=18

Blood sugar analysis on week 0,4,8,12, and after 4 days parturition were
82.9+7.8, 68.7+7.6 , 68.7+9.3 , 65.5£8.5 , 83.2+10.3 mg/100ml, respectively
in control group and were 81.0+8.8 , 67.5£9.9 , 68.8£8.2 , 66.9+8.3 , 89.9+
13.6 mg/100ml respectively on Mg-treated group. There was no significant
difference between Mg treated group and control group in all periods of
experiments. Blood sugar decreased significantly (P<0.01) during gestation
both of control and Mg treated group compared to starting week (week0) and
after parturition blood sugar increased to the same level as beginning time.

Table6 The level of plasma Mg, A=before MAH was given, B= MAH has
been given, * significant differences from control group at the same row at p<
0.01, a significant differences from b at the same column at p<0.01

Time of the experiments | Plasma magnesium(mmol/L) Mean £SD
Control Mg treated group

Beginning time 0.84+0.05° 0.87+0.09°
(0 week) n=22 n=23

4 weeks gestation = 0.624+0.10° 0.71+0.08**°
n=23 n=21

8 weeks gestation © 0.65+0.05° 0.77+0.17**
n=19 n=21

12 weeks gestation ~ 0.74+0.07° 0.8140.05%*
n=19 n=20

After parturition 4 days® | 0.85+0.12° 0.90+0.09 "
(16 weeks) n=18 n=18
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Plasma magnesium
(mean+SD)

1.00 /]

0.81 1

0.63 1

mmol/L

0.44 1

0.25

wWo w4 w12 W16

D control

Mg-treated group

Figure 4 The level of plasma Mg in sows. WO =before MAH was given ,W1,
W8, W12, W16 = MAH has been given, * significant difference at p <0.01

Plasma Mg were measured by atomic absorption on week 0, 4, 8,12, and after
parturition 4 days were 0.8410.05, 0.6210.1, 0.65+0.05, 0.74+0.07, 0.85+
0.12 mmol/L respectively in control group and were 0.874+0.09, 0.71+0.08,
0.77£0.17, 0.8110.05, 0.90+0.09 mmol/L in Mg-treated groups. On starting
week and after parturition there was no significant differences between
control and Mg treated group. During gestation (week 4, week 8, week 12) the
level of plasma Mg decreased significantly at p less than 0.01 in both two
groups compared with starting week in the same group , the lowest level
observed on week 4. And the level of plasma Mg in Mg treated groups during
gestation (week 4, week 8, week 12) were higher significantly from control
group at p less than 0.01. It meaned that dose of MAH 20 g/sow/day can be
achieved a significance rise in magnesium levels in this experiment.
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Table7 The level of plasma Ca. A=before MAH was given, B= MAH has
been given, a significant differences from b at the same column at p<0.01, ¢
significant differences from d at the same column at p<0.01

Time of the experiments Plasma calcium(mmol/L) Mean £SD
Control Mg treated group
Beginning time * 2.80+0.22>¢ 2.78+0.20 ¢
(0 week) n=18 n=21
4 weeks gestation © 2.284+0.15*¢ 2.26+0.14*¢
n=21 n=19
8 weeks gestation © 2.2240.15%¢ 2.174£0.10>°¢
n=18 n=19
12 weeks gestation © 2.48+0.19° 2.39+0.13°
n=16 n=17
After parturition 4 days® | 2.46+0.19>° 2.45+0.13*¢
(16 weeks) n=18 n=18

Plasma Ca were measured by atomic absorption on week 0, 4, 8, 12, and after
parturition 4 days were 2.80+0.22, 2.28%0.15, 2.2240.15, 2.48+0.19, 2.46*
0.19 mmol/L respectively in control group and were 2.78+0.20, 2.26%0.14,
2.17£0.10, 2.39+0.13, 2.45+£0.13 mmol/L in Mg-treated groups. The level of
plasma calcium decreased slightly (p>0.05) in Mg treated group from control
group as the same period of experiment. But the level of plasma Ca decreased
significantly (P<0.01) during gestation and after parturition in both of control
and Mg treated group compared to starting week in-the same group, the
lowest level observed on week 8.

Discussion

For the number of pigs which were excluded in this experiment by abortion in
control and in Mg treated group, there were two pigs from 24 pregnant pigs
from control group aborted both on 29" days of gestation while there were
three pigs from 24 pregnant pigs from Mg treated group aborted during day
23", 93 and 103" . In summary there was one pig abortion in Mg treated
group more than control group. The abortion time in control group occurred
in seemly early pregnant period, while the Mg treated group occurred more in
late of pregnancy period. This was interesting to investigate why mg treated
group had more percentage abortion more than control group. In the future
experiment the number of pigs should also more than 24 sothat the the
number of abortion could be compared more clearly. In the same as the
number of pig which was died after parturition in control group owing to the
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rupture of uterus during parturition while there was no occurred in Mg treated
group whether Mg was important in the stage of uterine contraction and
blood supply in uterus during parturition. The next further experiment with
more samples might be useful for answer this question.

For supplement with Mg to the pregnant pig during the whole period of
pregnancy was confirm by a double blind study was performed in the 568
cases of pregnancy women Mg was given 15 mmol Mg in form of magnesium
aspartate hydrochloride or 300 mg aspartic acid (placebo) per day . There
were significant differences in higher birth weights in Mg treated group than
the placebo , babies of mothers supplemented with magnesium also showed
better Apgar scores, the results of this study strongly recommend a
supplementation of Mg during the whole period of pregnancy (35) as done 1n
this experiment, however the number of samples in this experiment were less
than reported by Spaetling in 1988 (35). Nevertheless the figures of little
size, little birth weight, total piglets consume and especially stillbirths and
mummified foetuses were more better in Mg treated group than control group.
Gordon in 1997 (36) reported that farrowings of long duration and increased
time-intervals between piglets at birth are associated with a greater incidence
of intrapartal stillbirths, more than 80% of these stillbirths are believed to
occur in the last third of the litter sothat this might be the reason that why in
Mg treated group had less incidence of stillbirths. Mg supplementation may
improve the duration or decreased time-intervals during parturition.

For plasma glucose there was no change in the level of Mg treated group and
control group. The level of glucose in both two group during pregnancy were
decreased, because of the restricted feed energy intake during pregnancy by
the routine farm management by deceased amount of food intake per day. In
this experiment there was no pregnant sow which developed diabetic during
pregnancy sothat for studying the diabetic condition in pregnant pig should be
study in more sample than 48 sows.

Magnesium aspartate hydrochloride is described as the most readily absorbed
magnesium salt. Magnesium may cause diarrhoea. Thus, only limited
amounts can be given by mouth. About 0.37 mmol per kg BW are required to
achieve a significant rise in serum magnesium levels (37). In this experiment
20 g of MAH per pig per day equivalent to Mg dose 13 mg per kg BW per
day or 0.53 mmol per kg BW for all pregnant periods and 4 days after
parturition, there was no pregnant pigs got diarrhoea whole time of this
experiment. The level of Mg in plasma were also increased significantly (p<
0.01) during weeks 4 to weeks 12 of gestation, it confirmed that the Mg level
up to 0.37 mmol per kg BW could achieve a significant rise in plasma’level as
shown in this experiment. During gestation here Mg were decreased
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significantly (p< 0.01) in the same group in both control and Mg treated group
compared to starting week which was agreed with the reported of some
authors (6, 7, 8, 9, 10, 11) reported that normal pregnancy, circulating Mg
concentrations have been drop significantly.

For plasma calcium there was slightly decreased (p>0.05) in Ca level in Mg
treated group compared to control group during week 4 to week 16 of the
experiment. This was found the same as long term treatment with MgSO4 ,
serum concentration of Ca decreased, but the mechanism in a decline in
serum Ca concentation is uncleared, the urinary losses of Ca are a great
concern (38). When compared to the same group the level of plasma Ca
decreased significantly (P<0.01) from starting week during gestation and after
parturition in both of control and Mg treated group , the lowest level observed
on week 8. This decreased Ca level parallel to the decreased Mg level during
gestation, and started to be slightly increased during weeks 12 the same as
Mg level.

Conclusion. These data showed that MAH 20 g/sow/day equivalent to Mg
dose 13 mg/Kg per day for long term treatment in pregnant pig can fullfill
achieve a significance rise in magnesium levels, but the increased plasma Mg
did not change the level of blood glucose in pregnant sow. This
supplementation of Mg did not delay parturition and be safe to do on whole
pregnant period, some benefit on decrease of mummified foetuses and
stillbirths were observed .
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Appendix

Raw data

Abbreviations and the units (in parentheses) for raw data
Gr  =group

no.p =number of pregnant

dayp =days of pregnant

lit.s =little size

sti.b =stillbirths

mum =mummified foetuses

abno =abnormality

fema =female

lit.w =little weight (kilogram)
to.lit.w=total little weight (kilogram)

Gr no.p dayp lit.s sti.b Mum Abno male fema lit.w to.lit.w
1 4 115 12 0 0 0 5 7 1.45 17.5
1 8 119 11 0 0 0 6 5 1.77 19.5
1 6 117 12 0 0 0 3 9 1.70 20.5
1 2 110 7 0 0 0 3 4 1.35 9.5
1 2 116 13 2 0 0 6 5 1.45 16.0
1 2 118 13 0 1 1 4 7 1.27 14.0
I 3 115 10 2 0 0 4 4 1.18 9.5
1 8 116 13 4 0 0 5 4 1.27 11.5
1 6 117 10 0 0 0 4 6 1.65 16.5
1 8 118 12 0 3 0 6 3 1.44 13.0
1 7 118 8 0 0 0 3 5 1.50 12.0
1 3 116 6 0 0 1 3 2 2.00 10.0
1 1 117 11 1 1 0 8 I 1 1.66 15.0
1 1 111 7 0 0 0 3 4 1.50 10.5
1 1 115 10 0 0 0 5 5 1.55 15.5
1 5 118 11 0 1 0 5 5 1.45 14.5
1 1 120 8 1 0 0 1 6 1.42 10.0
1 6 118 10 0 0 0 7 3 1.75 17.5
2 4 117 11 1 0 1 5 4 1.60 14.5
2 4 114 12 0 0 0 7 5 1.45 17.5
2 6 117 5 1 0 0 1 3 2:25 9.0
2 8 118 12 1 0 0 7 4 1.30 14.5
2 7 117 11 0 0 0 8 3 1.50 16.5
2 2 117 10 0 0 0 8 2 1.90 19.0
2 5 119 9 0 0 0 6 3 1.38 12.5
2 4 113 10 2 0 0 5 3 1.50 12.0
2 5 118 11 0 0 i 5 5 1.65 16.5
2 7 116 9 0 0 0 6 3 1.27 11.5
2 7 119 12 0 1 0 7 4 1.59 17.5
2 4 120 7 0 0 0 2 5 2.07 14.5
2 4 - 118 11 1 2 0 5 3 1.68 13.5
2 3 118 10 1 0 0 5 4 1.77 16.0
2 2 117 9 0 0 0 5 4 2.05 18.5
2 6 114 15 0 0 0 9 6 1.43 215
2 4 116 10 2 0 0 5 3 1.25 10.0
2 1 119 12 0 0 0 6 6 1.62 19.5

15
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Gr Weeks | Glucose Mg Ca 1 4 58.43 .54 2.18
(mg/100ml) | (mmol/L) | (mmol/L) 1 4 81.12 Sl .

1 0 73.07 .76 2.51 i 4 67.08 .70 2.33
1 0 73.20 .79 1 4 77.27 .50 2.23
1 0 79.61 93 i 4 63.84 72 227 |
I 0 90.61 77 . 1 4 78.27 .69 .08
1 0 82.02 .88 2.74 1 4 70.21 52 2.01
1 0 93.80 .86 2.89 1 4 60.92 47 2.22
1 0 88.42 .82 2.71 i 4 04.66 .70 45
1 0 76.78 .88 2.86 1 4 73.00 .53 .
1 0 83.49 .86 2.45 2 4 70.49 79 2.05
1 0 70.17 .89 3.00 2 4 63.74 .84 .
1 0 79.93 .83 3.18 2 4 70.61 77 2.13
1 0 88.71 .84 : 2 4 70.93 .69 2.01
1 0 70.65 .81 2.79 2 4 34.05 .74 2.28
1 0 83.55 91 3.05 2 4 55.36 72 2.38
1 0 78.32 ; ; 2 4 74.03 .05 2.24
| 0 97.68 .83 2.70 2 4 73.40 .59 2.31
1 0 84.72 .86 3.13 2 4 66.10 .70 2.16
1 0 88.28 .79 2.67 2 4 87.71 .08 2.16
1 0 85.75 .84 28777 2 4 62.98 .67 2.38
1 0 96.90 .78 2.65 2 4 63.22 .68 2.31
1 0 74.72 77 297 2 4 65.60 .70 2.48
1 0 80.96 92 3.03 2 4 . . )
1 0 84.35 79 2.45 2 4 62.95 75 2.32
1 0 : g : 2 4 64.69 .65 2.39
2 0 79.93 90 2.96 2 4 72.43 . .
2 0 85.16 .97 . 2 4 74.58 .88 2.55
2 0 89.45 .81 2.83 2 4 74.08 .53 2.16
2 0 86.88 90 2.76 2 4 72.52 72 2.23
2 0 75.69 1.00 2.90 2 4 68.21 73
2 0 65.80 .84 3.11 2 4 : . .
2 0 84.10 .85 2.55 2 4 72.63 .70 2.27
2 0 80.52 77 2.67 2 4 63.90 74 2.13
2 0 §9.30 92 2.97 1 8 67.77 .60 2.16
2 0 89.15 .74 2.92 1 8 ’ . .
2 0 84.65 .76 2.80 1 8 77.86 .70 2.21
2 0 84.85 807 2.69 1 8 61.01 .60 2.21
2 0 79.88 .86 2.81 1 8 79.24 .62 2.04
2 0 89.75 .80 2.71 1 8 71.60 .69 247
2 0 79.24 .83 2.78 1 8 09.10 .63 2.45
2 0 80.46 .80 2.61 1 8 51.89 .66 2.26
2 0 77.66 .84 2.86 1 8 . . ;
2 0 79.14 95 2.84 1 8 79.30 .69 2.16
2 0 89.68 . . 1 8 . . g
2 0 81.40 1.08 2.26 1 8 51.03 .73 2.34
2 0 5242 95 3.07 1 8 . ; s
2 0 70.02 .81 ; 1 8 58.11 .64 2.28
2 0 90.52 73 2.47 1 8 78.98 .64 1.86
2 0 77.32 1.01 2.82 1 8 81.01 .59 2.21
1 4 61.20 .62 2.57 i 8 71.82 .70 2.24
1 4 58.17 72 2.28 1 8 75.22 .03 2.10
1 4 65.17 .67 2.49 1 8 58.94 .64 2.23
i 4 61.20 .62 2.49 1 8 69.33 74 2.47
1 4 68.17 a1 231 ] 8 73.60 13 .
1 4 68.51 58 2.31 1 8 66.00 .56 2.16
1 4 67.85 .59 231 1 8 63.99 .62 2.19
1 4 76.88 .52 2.07 1 8 ; ] .
1 4 85.09 .87 2.05 ) 8 64.57 77 2.44
1 4 60.40 .60 2.25 2 8 . 5 .
1 4 5 ; ; 2 8 75.04 .08 2.20
1 4 65.66 .62 232 2 8 02.24 .06 2.15
1 4 77.76 .67 2.39 2 8 73.99 81 2.00
1 4 069.37 .59 2.27 - 8 80.21 71 2.32




17

Gr | Wecks Glucose Mg Ca 2 12 72.07 .86 2.53
(mg/100ml) | (mmol/L) (mmol/L) 2 12 84.40 67 2.18

2 8 66.79 77 2.03 2 12 065.84 .81 .

2 8 02.74 .79 2.19 2 12 72.77 .89 2.42

2 8 71.38 72 2.11 2 12 . . .

2 8 57.51 .69 2.16 2 12 69.25 .84 2.32

2 8 83.25 .61 2.09 2 12 76.25 .79 2.29

2 8 66.79 .65 2.16 I 16 80.03 95 2.57

2 8 70.25 .78 2.20 1 16 . ; .

2 8 . . . 1 16 100.53 75 2.75

2 8 79.40 71 2.16 1 16 87.64 .82 2.32

2 8 71.57 71 2.26 1 16 94.95 1.08 2.69

2 8 63.56 73 : 1 16 89.45 .87 2.20

2 8 58.77 .83 2.08 1 16 85.42 .78 2.32

2 8 77.61 .80 2.26 1 16 64.95 .74 2.31

2 8 75.08 92 2.12 1 16 ; .81 2.54

2 8 50.55 72 2.18 1 16 89.39 93 2.42

2 8 ] 5 i 1 16 . : :

2 8 07.34 .65 2.20 1 16 89.24 12 2.58

2 8 66.10 1.44 ] 1 16 . . .

1 12 61.75 71 2.67 1 16 95.13 .86 2.35

1 12 . g . 1 16 65.07 ; s

1 12 37.82 .84 2.83 1 16 72.48 .76 2.08

| 12 60.10 .81 2.69 1 16 88.86 72 2.53

1 12 70.85 77 244 1 16 . . .

i 12 70.86 .69 | 16 73.60 .85 2.42

1 12 063.28 .68 1 16 76.59 1.16 2.28

1 12 08.36 .62 1 16 74.63 .94 2.50

1 12 . 3 : 1 16 80.21 75 2.65

1 12 58.11 .83 2.37 1 16 90.07 .80 2.69

1 12 . L : 1 16 . . .

1 12 74.58 71 2.41 2 16 83.91 .85 2.52

1 12 3 . v 2 16 . 3 .

1 12 06443 77 253 2 16 73.30 1.09 2.47

1 12 61.90 .81 243 2 16 97.58 .78 2.33

1 12 067.28 .05 2.29 2 16 95.86 93 2.46

1 12 74.13 74 2.34 2 16 62.77 92 2.56

1 12 76.64 75 2.24 2 16 ; . .

1 12 06.18 .81 2.57 2 16 125.92 .99 2.70

1 12 73.90 .85 2.49 2 16 106.45 .90 2.54

1 12 63.76 75 2.47 2 16 92.04 .84 2.50

1 12 66.24 .01 ) 115 7 16 91.56 75 2.42

1 12 63.44 .70 2.80 2 16 87.64 1.07 2.34

1 12 . . . 2 16 101.85 77 2.49

2 12 55.15 .84 2.55 2 16 . . .

2 12 . . . 2 16 85.68 91 2.48

2 12 73.07 .86 2.54 2 16 77.81 .83 2.52

2 12 57.26 .76 2.22 2 16 80.41 93 2.13

2 12 61.18 .81 2.32 2 16 86.48 91 2.55

2 12 60.07 .79 2.51 2 16

2 12 . . . 2 16 . .

2 12 71.41 .80 2.45 2 16 90.37 .83

2 12 79.88 .81 2.51 2 16 . .

2 12 70.33 .81 2.31 2 16 90.76 93

2 12 63.78 72 . 2 16 87.50 .96

2 12 65.54 .89 2.53

2 12 60.21 .86 2.39

2 12 . . .

2 12 53.12 77 2.35

2 12 64.18 .83 2.18

2 12 61.56 75
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