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XHTBOIMCTIOH 

A comprehensive survey of current literature will disclose 

that the study of tnagnestum in animal nutrition has fallen some

what behind the knowledge available for many of the other inorganic 

elements found in the aaiaai body. The existing disparity of 

knowledge pertaining to the metabolism of magnesium presents a 

problem to the individual seeking fundamental information con

cerning the etiology, prevention, and cure for the metabolic, 

disturbance known as hypoaagnceia. 

According to Comar and Brenner (47) the presence of magnesium 

in plant and animal systems has been known for over a hundred 

years. Gilbert (50) has stated that 

"a nutritive chemical element is one whose reduction in 
the diet results in decreased growth, structural abnormality, 
and possibly death of an organism, depending on the degree 
of deficiency, and whose total omission makes it impossible 
for the organism to exist." 

It is now well established that magnesium is one of the major 

cations whose presence is essential for the normal activities of 

life. 

About thirty-aix years ago, Kruae (14) demonstrated the need 

of magnesium in animal nutrition with the preparation of a sesd-

purified diet. This diet contained 1.6 ppm of magnesium bat was 

adequate in other known nutrients. When this setaipurif ied diet 

was fed to rats a series of symptoms which are characteristic of 

magnesium deficiency soon developed. Through this early work it 
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was conclusively established that magnesium is essential for 

certain body activities. Various workers have since devoted 

much tine and energy in attempts to discover how this metallic 

Ion functions in the biological system. 

Shortly after the work of Kruse (14), Tufts ft si. (43) (44) 

provided new details of magnesium metabolism through studies 

related to physical changes, alterations in the composition of 

blood, soft tissues, and whole body composition of the rat. In 

their studies they showed that the effects of magnesium deficiency 

are additive in nature. 

Since the time of the early researchers, individuals have 

conducted many investigations which have contributed to the 

knowledge of magnesium metabolism. However, the information 

concerning the specific function of this ion, its temporal 

absorptive rate, and its role pertaining to hypomagnesia remains 

nebulous. 



RKVIiM OF LITERATURE 

Distribution of Magnesium in the Body 

Uook c t al. (34) report that the skeleton contains ISO gms 

of magnesium. The soft tissue contain® 100 pa® and the alimentary 

canal is reported not to contain more than 50 gms. Scott (35) 

has reported that for a 500 kg steer (on a fat-free basis) total 

body magnesium is 270 pes. fhia is in relative agreement with 

the 300 pas total body magraesium as reported above. Harper (51) 

has stated that 70% is combined with calcium and phosphorus of 

bone, with the remainder found in the soft tissues and body fluids. 

Book et al. (33) reported that the skeleton contains one-half of 

the magnesium while the muscle contains about two-thirds. Taylor 

(39) has Indicated that there is a soluble as well as an insoluble 

form of magnesium in bone. That researcher states about 70% of 

the total bone magnesium is located on the surfaces of the bone 

crystals either as Mg++ or as Mgt+OH- ions absorbed at the primary 

cation absorbing centers (the surface phosphate ion of the apatite 

crystals) or as MfH- ion© replacing Ca*+ ions of the erystal 

lattice. In studies conducted by Duucaa (5) (6) and Eveieth (7) 

it was disclosed that the whole blood contained the greatest 

amount of magnesium, followed by the plasma and cells in most 

species except the sheep where it was noted that the cells were 

composed of a greater percent of magnesium than the plasma. Invest! 

gations conducted with sheep by bong ££J&* <22> *«*• disclosed that 

sarum magnesium levels were higher at I to 5, S and 12 months of age 



than at birth. These workers have reported the serum magnesium 

concentrations were highest at 12 hours after birth and again at 

8 months of age. Their results also indicate that the serum 

values were higher in the pregnant and postpartum ewe than at 

birth. At birth the mean magnesium level was 2.2 mg/100 ml, 12 

hours after birth the serum level increased to 2.7 rag/100 mi, 1 

month 2.5 sag/100 mi and 12 months 2.4 rag/100 ml. At two months 

gestation the serum level was 2.9 rng/100 mi, four and one-half 

months gestation 2.8 mg/100 ml, and parturition 2.7 rag/100 ©1. 

Care < t al. (3) Corner and Brenner (47) Eve lath (7) Harper (51) 

Lane (15) Dukes (49) West and Todd (53) have reported serum 

magnesium values from 1.7 mg/100 sal. to 4.30 rag/100 ml with a 

mean of 2.30 mg/100 ml. 

Functions of Magnesium jtt tbp 

The major function of magnesium is chat of a cofactor in 

intermediary metabolism. The role of magnesium in tissue irrita

bility has been discussed by Dukes (49) and West and Todd (53). 

To support their view, West and Todd (53) have stated that 

"th chief function of the body electrolytes is to 
contribute osmotlcaiiy active particles to provide 
buffer systems, regulation of pH (acid-base), and to provide 
the correct ionic balance for the normal neuro muscular 
irritability and tissue function." 

These same workers have used the following formula to express the 

relationship between irritability and the ions of the body 

fluids? 
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Irritability « iMm l -*• ftfr) 
(€a ; ) + (Mg ) + '(») 

The above foruaila denotes that irritability is directly 

proportional to the concentrations of sodium and potass turn ion® and 

Inversely proportional to the concentrations of calcium, magnesium, 

and hydrogen ions. This demonstrates the role of magnesias ion in 

tissue irritability and muscle contraction. 

In the Bkabden-Meyerhof pathway, magnesium is required as an 

ion of activation. Magnesium is required in order to transfer 

phosphate groups--among them, the phosphatases and onsr-ynes concerned 

in the reactions involving adenosine tri-phosphate. Magnesium is also 

required in reactions resulting in adenosine-di-phosphate. 

Metabolism of Magnesium 

It has been reported by Comar and Brenner (47) Dukes (49) 

Harper (51) West and Tbdd (53) that the absorption of magnesium is 

similar to that of calcium and phosphorus but that the absorption 

of magnesium is apparently not influenced to any significant degree 

by the parathyroid hormone (s). Harper (51) states that the rate 

and duration of magnesium absorption indicates that most is absorbed 

from the smell intestine, and that total absorption or absorption 

rate of magnesium is independent of the magnesium stores of the body. 

Storry (3b) reported that in the ease of the sheep the principle 

sites of magnesium absorption are thought to be the duodenum and 

the small intestine* 
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S&J&* C32) have reported that the ability of the animal 

to utilize ©r mobilize the magnesium stores from within the bone 

decreases with the age of the animal and have indicated that In 

the calf the ability to mobilize magnesium from the bone is great 

aa contrasted to that of mature animals. Lane et al. (15) have 

stated that this is the apparent reason for a greater incidence 

of hypomagnosis in older cow® than in younger cows. Hemingway 

et al. (12) have reported that this factor explains the lower 

blood level of magnesium in older ewes as contrasted to younger 

owes, took et al. (32) have reported that the older animal, unable 

to mobilize body stores, draws on the small amount® of magnesium 

in the serum and other extra cellular fluids and that this leads 

to the development of hypomagnesia. 

As mentioned above it is believed that the principal sites 

of magnesium absorption in the sheep are considered to be the 

duodenum and the small intestine. Experiments have been conducted 

to investigate the magnesium content of the various areas of the 

alimentary canal. Storry (36) has reported that in all organs 

except the afeomaaum considerable proportions of calcium and 

magnesium existed in nonfllterabie forms and that in the abomasum 

with a pH range of 2 to 3, itero was no bound calcium or magnesium. 

In work by Storry (36) it was indicated that the concentration of 

ultrafllterable calcium and magnesium ions in the fluid are 

insufficient for these two metals to be absorbed as freely 
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diffusing ions. This some researcher has reported that in the 

abomasum ami duodenum the concentrations of the ultrafiiterabie 

calcium and magnesium ions are in favor of net-uptake. Storry (37) 

has conducted work concerning the effect of scidity of abomasal 

digests on the distribution of calcium and magnesium. Results 

Indicate that as the acidity in the abomasum is decreased and a 

neutralisation of the digests takes place, during passage to the 

small intestine, there results an increased proportion of calcium 

and magnesium ions being bound to the various materials of dietary 

or bacterial origin. The net result of this action is that the 

total amount of these ions available for absorption is reduced. 

As the pH increases, calcium and magnesium tons are bound by 

preference to the digestive materials in the tract. The researcher 

has suggested that the action is due to surface absorption 

phenomena and the increased pH results in the dissociation of 

active groups thereby resulting in a greater net negative charge 

on the digestive material, which in turn brings about the binding 

of calcium and magnesium by electrostatic attraction. 

Symptoms of Magnesium Deficiency 

Th« following clinical symptom* have been noted by Ctookshank 

and Sims (4) in a description of hypomagnesia in the order of occur-

rence. z» 

1. Undue excttment, incoordination, and lack of appetite. 

2. Visciouanesa, staggering, and falling. 

3 Nervousness becomes more apparent with muscular twitching, 
(particularly the extremities). 
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4. the affected animal say have an anxious look, grind 
its teeth, aad salivate profusely. 

5* the membrane alcitan will protrude or flicker as in 
tetanus. 

6. General tetany of the rauscies follow until the animal 
nears a state of prostration. 

?. Labored breathing, pounding of the heart, camotose, 
convulsions, and death. 

Qg9«ffT«W of Hypoaaffneaia 

Hemingway (12) Lane (IS) Herthon (25) Rook g t^i. <31) have 

reported that grass tetany or hyposaagnesia occurs more commonly in 

ruslunts than in non - ruminant 8 and that the condition is saore 

prevalent in adult or older animals. L*Estrange e,t,. §X* ^ <17) 

have reported that the condition is more coasaon among lacfcafcing 

animals. L'Estrange et al. <16) Book et qjt,. <33) McConaghy 

(24) have indicated that aaiiaals on high roughaga diets, rather 

than concentrates show the higher incidence of the problem as do 

animals consuming young and itaaafcure forage*. 

stringy of Hvoomamnfla 
HcConaghy et al. (24) have reported that acuta hypomagnesia 

caa be Induced by sudden change. fee. Iwy to «'•" ration.. Cere 

,t ,1. (3) lav. reported that tht. will occur even uhen there 1. no 

Ctange In the inteke of dietary aagne.iua, •ugge.tlng that there 

I. a reduction In the efficiency of the pro.... V "blch nasne.lu. 

I. absorbed. Conversely, dunce ULil- «> •— reported that pa.ture 

pUot. „e ...eclated with clinical outbreak, of hypo™**.!. 
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have lower magnesium and sodium contents while the potassium content 

Is somewhat higher as compared to those levels found in pastures 

classified as normal, these workers state that a relationship may 

exist between a lowered absorption rate of magnesium when there is 

an Increased concentration of potassium ions and a reduction in the 

total number of sodium ions present in the intestine. Care ct al. 

(3) have reported that increases in sodium concentration will 

increase the absorption of magnesium. Forbes (8) (9) has reported 

that in rat studies, additions of 0.4031 or 0.80% calcium and 0.19% 

or 0.50% phosphorus to diets low in magnesium (l42-470?pm) resulted 

in hypomagnesla. 

Some consideration has been given to the possible influencing 

role of the fiber-protein relationship and the daily intake of these 

to the incidence of hyporaagnesia in ruminants. Inglis (13) has 

reported that serum magnesium levels were elevated as the fiber 

content of the forage increased daring the growing season, That 

same researcher has also reported that low serum values appear to 

be correlated with low fiber and high protein. 

Through the work of VEstrange (16) (17) Une et_al. (21) Rook 

et al. (31) (32) it appears that the fiber content of the forage 

and the incidence of hypomagnesia bears some credulance as it has 

been reported that early grssing and those animal, consuming young 

Immature forage suffer increased incidence of hypomagnesia. It Is 



10 

believed that the presence ©f high protein levels may prevent the 

utilisation of magnesium, Eunce et al. (!) and Harshak <23) have 

reported that the deaminiration of the protein during rumen m etabo

lism results in s build up of ammonia, which in turn depresses the 

absorption of magnesium. 

Effects of fertilisation and the Incidence. 

In work by Butler et al, <2) it was demonstrated that pastures 

associated with incidence of hypogenesia showed lower level® of 

magnesium and sodium in the forage and higher contents of potassium, 

compared to those pastures considered to be normal, h*Estrange 

(16) and Todd (SO) have reported that potassium application provoked 

depressed magnesium, calcium, sod sodium content of the forage. 

Conversely, Hemingway et al, <12) have shown that application of 

potassium fertiliser did not significantly affect plasm® magnesium 

levels of ewes. L*Estrange f|, ,§!,,» <W> hav® tfeaS th@t0 

Is no apparent correlation between serum magnesium concentrations of 

Isolating ewes and heavy nitrogen application. In another study 

L*Estrange et al, <20) reported that high levels of nitrogen 

application did not reduce the availability of the magnesia i* 

the forage. 

Meenesium^Content .&JL, 

**4 (40) h,. r^ort^ «»* hy^P-.U to 

p..tur«. caclnlW U« «"» 0.« «* •"* -"«• 

ttot rcsa«rcher Indlc."* th.t the U l™" l" 
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the spring sod increases In the fall of the year and that grasses 

generally have a lowered magnesium content as compared to legumes 

and certain herbaceous weeds which are rather rich in mineral 

matter. In the same study Todd (40) (42) has reported that timothy 

had the lowest magnesium content} that the rye grasses were MM* 

what higher; and that, of the plants studied, the clovers were the 

richest in magnesium. 

Distribution of Magnesium in Grasses and Clovers 

Investigations have been conducted to study the distribution 

•f magnesium in pasture plants. Todd (40) has reported that there 

were not any significant differences between the grasses ma clovers 

1. eh. distribution of magne.lum In the ne.tone, water. nnd insoluble 

fraction, .tudted. Th.t re.c.rcher ha. Indicted thst difference. In 

the total amount nf au.gne.lum present -ere Influenced by -bangc In 

the ..tar .oluble magnesium. The — worher >»• 

the water ..labia fraction repre.ant. about 15% o f the dr, natter 

and contain, nor. than 50% nf the tntal magnesia when the for.,. 
,1tn <a the dry matter. Todd (41) 

has a level of 0.2% or more magnesium in 
... „ onrtiaa of the plant constitutes 

ha. also reported that the flbrou. portion 
. „ rt_%v about 1/3 of the total 

about 2/3 of tb. dry matter portion but only 

magnesium. 

, indicating a algnlficant differ.-" 
Todd (41) has presented da 

ntent of the three f.actions atndlad. It hM b... 
in the magnesium content 
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disclosed that variation in the total magnesium was greatest in 

the water soluble fraction, that worker has provided information 

demonstrating that at levels of magnesium in the forage when hypo-

magnesia occurs, the water soluble fraction is no longer the 

largest and may only be about 1/3 of the total* Todd (40) has 

also reported that the distribution of magnesium in the various 

fractions can be influenced by the growth stage of the plant and 

by environmental factors. 

Prevention of ifypomaftngala 

At the present time, nutritionists, and veterinarians recom

mend magnesium as any of the oxide, sulfate or carbonate torus as 

a prevention or treatment of hyporaagnesta. took £,!.,«!» (34} a»d 

Storry et al. (38) have reported that magnesium sulfate is about 

541 available while the oxide is about 100% a vailable. Apparently 

there has not been any work concerning the carbonate form. 
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RATIONAL FOR THE EXPIRXMEKT 

It Is discernible from the literature that the exact etiology 

of hypomagncsla is not at present completely known or understood. 

It Is quite probable that this condition may arise iron specific 

predisposing factors when a given set of environmental conditions 

prevail; further, it may manifest itself as a result of the 

influences of an entirely different set of environmental conditions. 

Whatever the factor (s), it has been demonstrated that there is a 

definite deficiency of magnesium ions. This presents a situation 

wherein the anisal i# on a day to day dependence on the level and 

availability of dietary magnesium to preclude the incidence of 

hyp—a gnosis. 

Although there is literature available concerning the role of 

magnesium, its metabolism, function, distribution, and availability 

•• related to hypomagneeie, there has beau no nentlon pertalaiog 

to Its temporal absorption rate (a). It ma* that either the 

magnesium sulfate or carboaete form, being more enluble than tha 

oxide, would ha the -or. de.lr.ble for. to use uoder atreeaful 

conditions, with the hypothesis that the more eolubie form, would 

b. more readily absorbed. A s urvey of the available liberator, 

reveals that no report, have bean publiahed coaceruiog the eupple-

meot. la question. It seems that knowledge of temporal absorption 

rate(s) over . 2A hour period would be of vital instance la the 

treatment of hypomagnesia. 
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With the foregoing factors of hyporaagnesia in mind, a study 

was undertaken for the purpose of obtaining, over a 24 hour period, 

precise information concerning the absorption rates of the three 

forms of magnesium which are currently utilized for the control of 

hypomagnesia. 
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PMWm OF ME EXPERIMENT 

This study employed a randomised complete block design with 

four treatment groups with four animals each. Experimental animals 

were western crossbred yearling ewe lambs out of white face ewes x 

black face rams weighing 31 kg to 43 kg, Hie treatments, given as 

drenches, were control (no magnesium), magnesium sulfate, magnesium 

carbonate, and magnesium o xide. The test animals were maintained on 

a standard diet for thirty-one days during which time blood samples 

were obtained at periodic intervals and the serum analysed for the 

purpose of establishing the normal serum magnesium levels. After 

this stabilization period, the lambs were fed a semi purified diet 

low in magnesium for 19 days during which time blood samples were 

procured and the eertira analysed is order to establish the minimal 

level of magnesium in the serum which would serve as a reference 

point. After this depletion period, known amounts of magnesium 

sulfate, magnesium carbonate, or magnesium oxide were introduced 

to the digestive tracts of the animals by d irect drenching. Samples 

of blood were taken on a sequential basis at various predetermined 

time interval post-dosing, »y this procedure the temporal absorption 

rates of the divergent sources of magnesium were resolved by measure

ment of the levels of magnesium Sound in the serum. 
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mmmms $m METHODS 

Diets Used la Study 

Two rations were employed in this work to facilitate procure

ment of pertinent data. A standard ration was femulated in 

accordance with the recommendation® as established by the National 

Research Council and set forth in publication 1193—Nutrient 

Requirement of Sheep (54). Tern © mi-purified diet used deliberately 

to deplete the body stores of magnesia® fulfilled all the require

ments other than the need for magnesium. 



TAILS I. Composition of Feedstuffa (52) 

Dry 
Feedstuff Matter fiber ton Encrav Ca I M& Feedstuff 

X t 1 X Kcal/Kg X X X 

Alfalfa Hay 90 23 19 52 2293 1.89 0.27 0.23 
Corn, Yellow #2 86 2 11 80 3786 .03 0.27 0.15 
Boiled Oats 89 ii 11.8 60 2186 .10 0.35 0.17 
Cane Molasses 75 a* 3.2 72 3186 .89 0.08 0.35 
Casein (Acid ppt) 90 - 82 87 3828 .025 0.013 0.005 
Sucrose 90 • m 85 1454.65 - » m 

Excelsior* 95 - m as m m 0*035 

•Analysed by: Twining Laboratories 
352? Fresno Street 
Fresno, California 



TABLE 2. Cotapositlon of Standard Diet 

Feedstuff 

Alfalfa Hay 
Yellow Cora 
Oats, tolled 
Molasses 

fit m msL Protein TDM Energy Sa. I SK. fit m msL TDM 
Hegcal g»a gma gma 

55 
25 
IS 

5 

500 
227 
136 
45.4 

450 
195 
121 

34 

140 
45 
15 
* 

95 
24.97 
16.36 
14.54 

260 
181.6 
81.6 
32.4 

1146.50 
859.42 
297.29 
143.37 

9450 
68 

136 
400 

1485 
613 
476 
36.3 

1150 
345.5 
231.2 
159.0 

Calculated Analysis 

Fiber 22.01 
Protein 16.501 
Calcium 1.091 
Phosphorus 9.301 
Mg. 0.2071 
T1H 60.001 

Chemical Analysis* 

Protein 151 
Calcium 0.701 
Phosphorus 0.40% 
Magnesium 0.2031 

•International Minerals & 
Chemical Corp. 
Skokie, Illinois 



TABLE 3. Composition of Sealpurified Diet 

Feedstuff & & m Etber* Protein TDN Enerev fiL & m Etber* 
Megcal gms 

Excelsior 41 200 190 . as 
Sucrose 41 200 180 n» 170 440 ma 
Casein 10 50 45 41 43.50 191 12.50 
Corn, Ground 

12.30 Yellow 8 41 34.4 4.51 32.80 155 12.30 
Calcium 2917.00 
Phosphorus 

70 
m 

6.50 2.50 

110.70 61.50 

1356.00 

Calculated Analysis 

Protein 9.38% 
TDN 50.17% 
Calcium 0.60% 
Phosphorus 0.30% 
Magnesium 0.027% 

Chemical Analysis 

Protein 11.56% 
Calcium 0.40% 
Phosphorus 0.37% 
Magneslum 0.026% 

•Not determined 



20 

Sources of Magnesium 

As indicated, the treatments consisted of the controls (no 

magnesium), magnesium sulfate, magnesium oxide, and magnesium 

carbonate. In all instances the treatment preparations were 

dissolved in equal volumes (I50cc) of pure distilled water# 

The controla received no magnesium but did receive the same 

volume of distilled water as did the other treatment groups. 

In order to obviate the possibility of treatments composed 

of dissimilar molar concentrations of magnesium, gravaaetrlc 

factors for each of the divergent sources of magnesium were given 

careful consideration in order to ensure that in all doses the 

treatments carried the desired level of 2400 ag of magnesium. 

The gravemetric factors for the salts used in this study wares 

Magnesium oxide 60.30% 
Magnesium carbonate 28.83 
Magna si tes sulfate 9,B6 

In all cases the salts were of Baker Analysed II S P Baagent 

Grades. 

Calculations to detention the .count of each .alt to uae «o 

.. to obtain equal -tlar coucautrationa of Mgneaiu., were a. 

follows: 

magnesium oxide 
gravemetric factor - 60.30% 

2400 * " * S®8 

SO 100 
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magnesium carbonate 

gravensetrie factor « 28.83% 

2400 » x m 8.4 gas 
28.83 100 

magnesium sulfate 

gravaraotric factor « 9.86% 

2400 « x » 24.46 grne 
9.86 100 

All treatment salts were punctiUiously weighed on a balance 

scale, dissolved in 150 cc of distilled water, and stored in clean 

washed glass jars the afternoon prior to the study* The treatment 

Jars were agitated vigorously for five minutes prior to dosing to 

insure that all of the metal was in suspension. If not in solution, 

this procedure effected s homogenous solution, thereby providing 

2400 tag of magnesium in each dose. 

Blood Procurement Procedure and Technique 

Sample, of blood wet. obtained by mean. of «n «ort.l v.ln.1 

puncture with the una of o 21 gouge di.poeeble ""die end a .terlle 

7 .1 vacutainer tuba. Th. oack of th. aha.p waa .haven fro. a 

point approximately 7 cm on either aid. of the midline af the 

throat extending up to Juat below the -alible and down to a 

point approximately 15 em above th. «pex of tb. ehaat. The are. 

uaa cl.oo.od with alcohol each time prior to drawing th. aa-la. The 

procedure w.a f.eillt.t.d by permitting th. animal to -l.t.1. a 
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normal standiag position, The handler stood astride the sheep and 

elevated Its head slightly while at the same time moving it at 

approximately a 45 degree angle to either side. The vela was 

easily entered and the sample obtained following palpitation of 

the vessel, this method was found to be very acceptable since it 

was rapid and resulted in minimal stress on the animal. A 2 1 gauge 

needle was salected because it easily entered the vein, and the 

Incidence of hematoma# was minimised. 

ANALYTICAL METHOD 

Upon collection in the 7 ml vacutainer tube, the samples were 

allowed to stand at room temperature for a period of 24 hours* At 

the end of this period, the tube was rimed and the clot allowed to 

settle. After a period of 8 hours the tube was centrifuges! for 3 

minutes at 1000 RIM, and the serum was collected and stored at 

-18 C for analysis. 

Saaplee wore prepared lor oclyete by t!>« -""ion ol 14.50 «l 

.1 « Irlchlor.l Acetic AcW m*0.251 ImtHmm to 0.50 .1 el the 

••rue. The tube wee ehekeo to obtain a eood .irture end then 

c.otrlloged lor A -lout.. et 1800 tW. »" "» bulk th" 

pr.t.1., c.lclo., end phoephorue, other l^orltle. thet w»ld 

loterlere with th. —Ipo". *«« "" cU~ """* 
eeu»t we. the. enelyted b, the eto-lc ebeorptlon technic let 
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ANALYTICAL PROCEDURE 

Analyses were accomplished by means of the Beekman Atomic 

Absorption Instrument model number 1301 with the DBG wi th the 

following settings specifications; 

LinC . a . a 
Burner * * * 
Current, HA. . . U 
Elevator . . 
Hade . « . . 
Pass . « , , 
A i r  . . . .  
Fuel . . . . 
F l a m e .  . . .  . . Lean 
S l i t  . . . .  a . 0.05®® 
Lamb Number. a a 1028 
Scale, • , # 

PRR.ftPERIMEMIAL PROCEDURE 

The nature of the experimental design of this research problem 

necessitated the purchase of 20 western cross bred yearling ewe 

lambs out of white face ewes x black face ram weighing 33 kg to 

*3 kg. These vers obtained at MM. Caltforala. in Augoat of 19M-

Upon arriving at their de.tin.tioh the « le»b. -ere placed i. . 

drylet for . period of 5 dry.. Bering thl. period the a.U.1. -re 

provided water od libit- M «» '«» of ^ 

quality alfalfa hay twice daily. Thi. procedure provided eufficeet 

opportunity for the oolwal. to recover fro. the .tree... of hendllng 

tranaportation. and tb. effect of diver.. eovi—ntal 

The entire group of anlMl. — treeted on the 5tb da, with 

ph.notbl.rin. er.en.te for antheiwintic purpo.e.. at the — 
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ths physical form of feed was modifltd tz&® long hay to chopped 

hay. As loth the standard and tha Mtaipurif led rations were in 

the pellet iora tills transformation was deemed neceasary to 

preclude alteration of the digestive function by abrupt changes 

of the physical nature of the diet. 

Inasmuch as the entire group progressed satisfactory without 

complication, all were individually weighed on 6 September, 1968, 

tha 8th day after arrival. Sixteen were selected and identified 

by ear number aa the experimental animals--uniform!ty of weight 

and aise were the selection criteria. 

The ewes were then allotted by the use of the table of random 

digits to one of four treatment groups in agreement with the design 

of the experiment. In order to obtain accurate weight. the 

were Individually weighed at the earn, hour on the following 

two consecutive deye. The averege weight of the thre.-dey weigh 

period woe taken ae the starting weight of the individuals. 

Following the three-day weigh period, the te.t nnimal. were 

tegged and placed on the first portion of the experiment which — 

. thirty-one dey at.bilix.tion period. Th. r...oo for thi. »a. 

twofold! (I, to provide au.flcl.nt rim. fur acclim.ti.atio. prior 

to the experiment nod <2) to provide .efficient time for the 

.. v.11 gfeinnr of normal magnesium serum levels stabilization and astablish-u-n 

prior to the study. 



During the stabilisation period, the animals wore fed 

weighed portions of the standard diet at the same hour each 

morning and evening. 

Blood was procured during the stabilisation period on 14, 

21, 28 September, 1968. The composite samples were taken as 

the average normal magnesium serum levels. 
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tABtE 4* ^utritKmal Aapccta of Stabilisation Period 

Average feed consumption per bead 

£SH Kilograms 

3 i.i§ 
5 1.23 
7 1.12 
9 1.17 

Ufatrtant .f»fcBSt» per Day 

££E Protean Fhos n 
groa gma §•» m® 

3 174 8.1 4.6 2355 
5 184 S.6 4.9 2497 
7 168 7.8 4.5 2273 
9 175 8.2 4.6 2375 

Nutr ient  Iucakc as Percent of Raeafr feasant 

Pen Pjotein Pen 
gms gras 

3 147 270 
5 155 286 
7 143 260 
9 150 273 

Phoa Hft 
gsis gK»S 
164 196 
183 208 
180 m 
163 197 

Stabllifcatioa Ported 

Starting 
£sa Weight 

3 37.84 
5 36.57 
7 36.16 
9 39.67 

Ending 
Weight. 

41.70 
41.16 
40.51 
42.86 

Sain Conv. 

3.86 35.96 
4,59 38.35 
4.35 35.00 
3.18 36.54 



TABLE 5* Analyses*. Stabilization Period 

«g/100 nl 

•feu. tiw& MMIML average 

80 3.65 2.70 2.70 2.95 
201 2.25 3.00 3,00 2.75 
203 2.60 4.2© 3.90 3.S7 
205 2.85 2.85 3.3© 3.00 
206 3.00 3.00 3.00 3.00 
207 3.45 3,45 4.20 3.70 
208 3.15 3.15 3.15 3.15 
209 3.15 3.60 3.00 3.25 
210 2.85 2,85 3.15 2.95 
211 2.85 2,83 3,00 2.90 
212 2.85 4.05 2.70 3.2© 
213 2.85 3.75 2.10 2.90 
216 2.76 2.49 3.00 2.7S 
215 2.70 3.9© 3.00 3.20 
216 3.60 3 .15 3.09 3* 25 
217 4.35 2.55 3.00 3.30 



f ig.  1  animal  weights  in  k i lograms:  s tabi l izat ion period 

P End of Stabilization Period • Start of Stabilization Period 

vn 

" 

-

g 

?! 

pi r 

-

p | 

r 

-

p 

-

8 0 2C >1 2 33 2 03 2( 36 2< 37 2 33 2 09 2 0 2 1 21 2 21 3 2 4 213 21 6 2 7 

Animal Number 
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Pol loving the establishment of the normal magnesium serum 

values in the test animals, the sheep were slowly changed over an 

8-day interim to the semtpurlfied diet* this procedure was deemed 

necessary to prevent the development of an acute state of hypo-

magnesia In the experimental animals* 

When placed on a full feed of the semipurified diet the sheep 

consumed it with some degree of reluctance. It appeared that 

palatabllity was the single most important factor whieh precluded 

the consumption of the purified diet at the expected rate. 

During the 19 day depletion period the animals were provided 

with distilled water contained in rubber buckets and pure salt ad 

libitum. Fresh water was provided daily during the experiment. 

Water supplies were obtained A times each week and were stored 

in plastic linad metal containers* 

0. 18 SnpteubT. 1968. th. .th day .ft.r .ol. uon.«ptlon of 

th. m«1 purified diet. W«d mtf-» tm *" 

Individuals to deter-In. uheth.r or not . d.pres.lon in the 
. . . „,rrnj Results indicated that the 

magnesium serum level had occ 
. *rcim 3 in ag/100 mi to 2.39 rag/100 

normal serum level was depressed from 3.10 rag/i 
* a significant depression, the depletion period ml. Although this was « sigaiiiean 

u o rfavs It was considered that this would 
was continued for another y 

. ,n allow the serum magnesium to fall to 
provide eufficient time to allow t 



aialnua levels. An extended period of time was not considered 

necessary as it was not desirous to produce an acute state of 
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riutple^t Intake Over i-4?Al£ Ofay Tyawsltioa Period 

££S Proteia CfticlOBI Phpsoltortig i-teimesiia: 
pfi Jpl® m* pas 

2006.6 3 196.OA 8.36 5.46 
pas 

2006.6 
5 191*96 6*28 5.40 1980.4 
7 196.06 8*38 5.46 2008.8 
9 196.04 6*38 5.46 2008,8 

Matrletit Intnkp aa Percent of Begeiresi^, 

£sa fa°ss£a Caleima 0jS2BB21 

3 
5 
7 
9 

166 
161 
166 
166 

279 
276 
279 
279 

202 
20© 
202 
202 

167 
165 
167 
167 

nt«' ^nerB s^srs*^ slsst-S- -£ 
fuo rations 
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TABLE 7. Nutrient Intake mt Bay During 
il Pay Depiction PerioU 

gen Protein 
gms 

9aU3~m 
gps 

Plws 
pas 

M& 
gas 

3 72.21 2.49 2.31 174.89 
5 72.21 2.49 2.31 174.89 
7 71.95 2.48 2.30 174.27 
9 71.95 2.48 2.30 174.27 

Nutrient Intake as gercettt of Requirement <531 

&& f^otcin Calciun thus Ma 

3 
5 
7 
9 

61.11 
61.11 
60.98 
60.98 

83.00 
83.00 
82.60 
82.60 

85.50 
§5.50 
85.18 
85.18 

14.57 
14.57 
14.52 
14.52 

<v>n«tmmtlon «« Percent o* Standard Diet Consumption 

gen Consumed 

3 53.84 
5 50.78 
? 55.57 
9 53.18 
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TA8U 8* After .fWM&gfl, 
Consumption of Sgmiaurified Met 

Animal Concentration 
Bnkt£ 

SO 2.23 
201 4.S0* 
203 3.00 
205 2,53 
206 2,55 
207 2.55 
206 2.40 
209 2.S5 
210 2*19 
211 2.28 
212 1.86 
213 2.13 
214 2.53 
215 2.?0 
216 2.25«* 
217 1*77 

• Serum magnesium shoved increase due to unexplained® factors 
•» Kissing data formula applied to sample number 2isa <50) 

1 - rft f <=* S-
(r-1)(t-T) 

• •* <4H2.44) - 12lftl?§^ 
w 

- }•?,?> - 12.™ 
9 

. 0.75 * 30 (dilution factor) 
m 22.30 mg/S. 
m 2.25 rag/109 sal 
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As Indicated, the pal at ability ©£ the semipurified diet pre

cluded Its consumption at the full calculated level. Although the 

ration did deplete the paagnesitsa stores of the body thereby result

ing la depressed serum values. It also failed to meet other nutrient 

requirements* This diet had been calculated to provide nutrient 

levels as noted in the following tables i 

TABLE 9. Calculated Nutrient Intake of Sealpurified Met. 

Protein Calcium ghoaafaoraa 

160 gas 5.56 gros 514 gpss 369.20 gas 

Protein 

136 

Calcium 

190 

Magnesium 

185.3 32.41 



FIG.  3  ANIMAL WEIGHTS IN KILOGRAMS:  DEPLETION PERIOD 

• End of Depletion Period CZ3 St art of Depletion Period 

01 203 205 206 207 208 209 210 211 212 213 214 215 

Anima! Number 



f ig.  4 magnesium serum LEVEL 

O Average Serum Level, Start of Depletion Period 
C\£nd of Fourth Day on Semi- Purified Diet 

Animal Number 
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Experimental Procedure 

On 25 October, 1968, the sheep were prepared for the experi-

taental study, which was conducted on 26 October, 1968. The procedure 

consisted of re-shaving the necks of the test animals end covin® them 

to smaller pans to facilitate hand 1 lag. 

The animals were fasted for a period of 26 hours prior to the 

study. On the morning of the study, a blood sample was taken from 

each sheep prior to dosing. After fee mxo tim® samples had been 

collected from all individuals, the sheep were dosed with the treat-

ments as described by the experimental design. 

Blood sMples were drawn at the following predetermined time 

Interval, peat dosing In no attempt to compile precise Information 

concerning the temporal ebeorption rote, of the three Kurce. of 

magnesium. 
Schedule of Blood Samples 

15 minute® post-dosing 
30 * * 

60 " 
12© H M 

& |MH 
8 w ; 

16 " 
26 M 



RESULTS AM P DISCUSSION 

The total serum values of the experimental animals at each 

tine interval are contained in Table 11. Information pertaining 

to the net changes in the serum magnesium concentrations over the 

24 hour period is contained in Table 12. 

Differences in response to the treatments as associated with 

Blood Volume can be found in Table 13 and are grouped la figures 

3, I, II, III, snd IV. Blood Volumes were determined on the basis 

of 58 mi of blood/kg of body weight. 
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TABLE 1 1. 
Treatment X - Magnesium oxide 

ft®* 
M i n u t e  $. . H 9 u r a 

Animal No. 0 15 30 §0 2 4 i 16 24 

201 2.70 2.79 2.85 2.85 3.18 3.60 3.75 4.05 4.20 
210 2.10 2.55 2.10 2.52 2.58 2.76 3.51 3.30 3.31 
212 2.91 2.85 2.88 2.38 3.15 3.15 4.31 4.29 3.60 
215 3.45 2.79 2.79 2.91 3.30 4.62 3.89 3.69 3.69 

Treatment IX - Magnesium sulfate 
Tta© 

Animal No. 

203 
207 
216 
217 

M i n u t e a B 0 tt 
T 15 30 60 2 4 8 

3.12 3.15 3.24 3.12 3.90 4.14 4.47 
3.42 3.75 5.01 3.69 6. 32 4.71 4.92 
3.57 3.54 3.42 4.11 4.35 4.62 6.80 
2.82 2.75 2.56 2.82 3.87 3.81 4.41 

16 M 

4.32 4.4? 
3.27 A.65 
4.4? 6.47 
4.92 4.95 

Treatment XXX - Magnesium carbonate Time 
m f p u t e a 

raal No. 0 15 30 

80 2.40 2.52 2.58 
205 3.09 3.90 4.29 
208 3.60 3.57 3.45 
213 2.58 2.65 3.12 

\ 

3 
9
 
a
 JUR 

60 2 4 8 16 24 

2.76 
3.42 
3.99 
3.36 

3.00 
3.15 
4.08 
3.72 

3.45 
3.75 
4.20 
4.05 

4.05 
4.50 
4.32 
4.50 

4.56 
4.71 
4.38 
4.71 

4.47 
4.59 
3.66 
4.62 

reataent If • Control 

limal Mo. 

Time 
» p " * 

fe 16 W 

n fio % 2.79 3.12 2.85 3.15 3.57 206 3.12 3.15 2.8B 3.75 2.W ^ ̂  ̂ .12 3.56 
209 3.60 3.60 3.Ji • 3#90 3,30 3.30 3.4fo 
211 3.81 3.62 3.51 S.30 ?3 3#75 3#72 

3.69 3.42 3.54 3.45 



41 

TABLE 1 2. Syyuia Magnesium gonceafcgafcioas 
HllllRTam Percent Increase or Decrease 

Treatment X • Magnesium oxide 
Una 

Animal Mo. 15 30 60 2 4 8 16 24 

201 
210 
212 
215 

0.09 
0.45 

-0.06 
-0.66 

0.15 
0.00 

-0.03 
-0.66 

0.15 
0.42 

-0.03 
-0.54 

0.48 
0.48 
0.24 

-0.15 

0.90 
0.66 
0.24 
1.17 

1,03 
1.41 
1.40 
0.24 

1.35 
1.20 
1.38 
0.24 

1.50 
1.41 
0.69 
0.24 

Treatment XX - Magnesium sulfate 

M i n u t e s  
Time 

H o u r  8 
Animal Mo. 15 30 60 2 4 8 16 24 

203 
207 
216 
217 

0.03 
0.33 

-0.03 
-0.07 

0.12 
1.59 

*0.15 
-0.24 

0.00 
0.27 
0.54 
0,00 

0.78 
0.90 
0.78 
1.05 

1.02 
1,29 
1.05 
0,99 

1.33 
1.50 
1.23 
1.59 

1.20 
-0.15 
0.90 
2,10 

1.35 
1.23 
0.90 
2,13 

Treatment 111 * Magnesium carbonate 
time 

F 1 n u t e 
Animal Mo. 15 30 

80 0.12 0.18 
205 0.81 1.20 
208 -0.03 -0.15 
213 0.27 0.54 

a H o u r  8  
60 i 4 8 16 24 

0.36 
0.33 
0.39 
0.78 

0,60 
0.06 
0.48 
1,14 

1.05 
0.66 
0.60 
1.47 

1.65 
1.41 
0.72 
1.92 

2.16 
1,62 
0.78 
2.13 

2.07 
1.50 
0.06 
2.04 

Treatment XV • Control Time 
X 1 fl u t e s 

Time a O tt r 
Animal He. 15 30 60 *" 2 4 8 

206 
209 
211 
214 

0.03 -0.24 
0.00 -0.09 

-0.39 -0.30 
-0.27 -0.15 

0.63 
—0,21 
-0.51 
•0,24 

—0.33 
0.09 

-0,45 
-0,21 

0.00 
0.24 
0.09 
0.12 

-0.27 
0.15 

-0.51 
0.06 

16 24 

-0.03 0.45 
0.12 -0.06 

-0,51 —0. 33 
0,06 0.03 



TABLE 13. Difference* la poo— as Associated with Blood Volm* 

Treatment 1 - Magnesium oxide 

M i n u t e a  
Senaa Level (ogX) 

H o u r s  
Animal Kg Bl.Vol. 0 15 30 60 2 4 8 16 24 

201 36.00 2088 ml 2.70 2.79 2.85 2.85 3.18 3.60 3.75 4.05 4.20 
210 43.00 2494 2.10 2.55 2.10 2.52 2.58 2.76 3.51 3.30 3.51 
212 35.00 2030 2.91 2.85 2.88 2.88 3.15 3.15 4.31 4.29 3.60 
215 39.00 2262 3.45 2.79 2.79 2.91 3.30 4.62 3.69 3.69 3.69 

Treatment 11 • Magnesium sulfate 

Serum L evel (ragX) 
H i n u  t e a  H o u r s  

Animal Kg Bl.Vol. 0 15 30 60 2 4 8 16 24 

203 42.00 2436 ml 3.12 3.15 3.24 3.12 3.90 4.14 4.47 4.32 4.47 
207 33.00 1914 3.42 3.75 5.01 3.69 4.32 4.71 4.92 3.27 4.65 
216 37.00 2146 3.57 3.54 3.42 4.11 4.35 4.62 4.80 4.47 4.47 
217 35.00 2030 2.82 2.75 2.58 2.82 3.87 3.S1 4.41 4.92 4.95 

N3 



TABLE 13 Continued 

Treatment III • Magnesium carbonate 

M 1 n u t e a 
talaal Kg Bl.Vol. 0 15 30 

80 34.00 1972 ml 2.40 2.52 2.58 
205 38.00 2204 3.09 3.90 4.29 
208 38.00 2204 3.60 3.57 3.45 
213 39.00 2262 2.58 2.85 3.12 

Treatment X? - Control 

M i n u t e a  
Animal Kg Bl.Vol. 0 15 30 

206 36.00 2088 ml 3.12 3.15 2.88 
209 38.00 2204 3.60 3.60 3.51 
211 41.00 2378 3.81 3.42 3.51 
214 35.00 2030 3.69 3.42 3.54 

Serum Lrrel (mgX) 
H o u r s  

60 2 4 8 16 24 

2.76 3.00 3.45 4.05 4.56 4.47 
3.42 3.15 3.75 4.50 4.71 4.59 
3.99 4.06 4.20 4.32 4.38 3.66 
3.36 3.72 4.05 4.50 4.71 4.62 

Serum Level (mgX) 
« o " g » 

60 2 4 8 16 24 

3.75 2.79 3.12 2.85 3.15 3.57 
3.39 3.51 3.84 3.75 3.72 3.54 
3.30 3.36 3.90 3.30 3.30 3.48 
3.45 3.48 3.57 3.75 3.75 3.72 

* 



FIG.5-1 DIFFERENCES IN RESPONSES TO TREATMENT 
AS ASSOCIATED WITH BLOOD VOLUME 

TREATMENT I 
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FIG. 5-2 DIFFERENCES IN RESPONSES TO TREATMENT 
AS ASSOCIATED WITH BLOOD VOLUME 

TREATMENT I I  
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FIG. 5-3 DIFFERENCES IN RESPONSES TO TREATMENT 
AS ASSOCIATED WITH BLOOD VOLUME 

TREATMENT III  
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It la interesting to note that individuals showed some d iffer

ences in their values and the extent of change. These differences 

in serial magnesium concentrations suggest the presence of genetic 

influences. 

Statistical analyses were performed on the IBH 16 20 computer. 

Tests of significance were determined at both the 6.05% and 0.011 

levels by the use of Duncan*s multiple range test. 

Bssults indicate no significant differences in the absorption 

rats of the three forma of magnesium studied at 15, 30, or 60 

minutes post-dosing. There were significant differences in the 

serum magnesium concentrations at A, 8, 16, 24 hours post-dosing. 

At the and of 24 hours the sulfate and carbonate treated 

groups had significantly higher serum magnesium levels as compared 

to the controls. The oxide treated groups did not have a 

Mgneslum concentration significantly different from the control.. 
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2 Hour* goat-Dosing 

At the 0.05% level all treatment* significantly Increased 

the scrum magnesium concentrations over the control. The sulfate 

was absorbed at a rate significantly faster than the oxide form. 

There was no apparent difference in the absorption rate between 

the cerbonate and the sulfate. No significant difference was 

da tec ted in rates of absorption between the carbonate and the 

oxide forma* 

Tasting at the 0.01% level reveals a significant difference 

in the absorption of the sulfate and carbonate over that of the 

controls. No significant difference in the serum magnesium 

concentrations were detected in comparing the oxide treated group 

with the controls. 

* mismm 
At four hour. po.t-do.lU8 ell tre.toent. aignifIc.ntly 

Increased the xru. ine8ne.li*> concentration, of the expertaent.l 

urocp WI Chat of th. control group, ho .lgnlflonut dlffer.nce. 

lu th. ohaorptlon r.t. of th. throe ~.rc. of »« 

detect*. .« either the 0.051 or 0.01X lo«U. « v.. noted, 

however, thnt ot A hour, te.tlnp .« the 0.05X level de~o.tr.ted 

. slgnlflcent difference In the .eru* level e« the treeted 
Which ... not evident .t the 0.01X level 

group over the controls whic 
. , tndicating a slower absorption 

for the 2 hour post-dosing per 

for the oxide form. 
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B Hours Fost-bosing 

All treatments significantly increased the magnesium serum 

levels over the controls. Observations at both the 0.Q5X and 

the 0.01% levels reveal no significant differences in the rate 

of absorption of either the sulfate, carbonate, or oxide forms 

of nagnesiust. 

16 • oars Post-Posing 

The treatments significantly increased the serum magnesium 

concentration over that of the controls at the 0.05% level. Ho 

difference in the absorption rate of the three sources of 

magnesium could be detected. 

At the 0.011 level magnesium sulfate was the only treatment 

which significantly increased the serum magnesium concentration 

over that o f  the controls. 

24 Hours Post-Dosing 

« the 0.05% U-1 there v.. . eight""" " "" 

..r» HgMllw coh.entr.ttoh of the .utf.te end crhonht. group. 

over that of the controls. 

The oxide treated group shout, no tocre.ee to 

the serum ntgne.l» concentration over thst ot the toner 
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At the 0.01X level no significant differences were detected 

in the serum magnesium concentrations of the treated groups over 

that of the control group. 

Statistical analysis were also performed on each treatment 

level in an attempt to determine any significant changes in the 

serum level over the 24 hour period within each treatment. &#»uits 

of a sumnary of analysis of variance and Duncan's multiple range 

test indicate the following: 

TREATMENT I 
Testing at the 0.05X level demonstrated that there were no 

significant change# in the serum magnesium concentrations the 

first 30 minutes or at 8, 16, and 24 hours post-doalng. Analysis 

at the 0.01X level discloses there were significant alterations 

in the serum magnesium concentrations at all time intervals 

investigated except the first 30 minute post-dosing. 

TREATMENT IX 
Testing at both the 0.01% and 0.95X levels demonstrated 

that there were significant increases in the serum magnesium 

cMC.ttt.tlen. « «»1 tta. i«»—" 16 

24 hours post-dosing. 
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TREATMENT 

Testing at both the 0.01% and 0.05% levels demonstrated that 

significant changes in the serum magnesium concentrations took 

place at all tine intervals Investigated except 30 and 60 minutes 

as well as 8 and 16 hours. 

TREATMENT IV 

Although diurnal variations in the serum magnesium concen

trations were observed in the control group, statistical analysis 

demonstrated that these changes over the 24 hour period were not 

significant. 



CONCLUSION 

From the information obtained through statistical analysis, 

both among treatments and within treatments, it is evident that 

the magnesium sulfate form is the most desirable to use followed 

closely by magnesium carbonate and finally by magnesium ©side. 

The following factors have been considered in arriving at the fore 

going conclusion. 

1. Although there is no apparent significant difference 
In the absorption rate of the three forms investigated, 
within treatment analysis has revealed the sulfate for® 
to be the only treatment which significantly altered 
the serum magnesium concentration within the first 30 
minutes post-dosing. 

2. Statistical analysis at the 0.011 level has shown 
that the sulfate and carbonate forms significantly 
Increase the serum magnesium concentrations at 2 
hours post-dosing, whereas the oxide form did not. 

3. Magnesium oxide did not significantly raise the serum 
magnesium concentration at the 0.011 level until 4 
hours post-dosing, indicating a slower increased 
absorption rate for this form of magnesium. 

4. At 16 hours post-dosing, testing at the 0.011 level 
for significance demonstrated that only the magnesia® 
sulfate form significantly raised the serum magnesium 
concentration over the controls. 

5. At 24 hours post-dosing, testing at the 0.051 level for 
significance demonstrated that only the magnesium sulfate 
and magnesium carbonate significantly increased the scrum 
magnesium concentration over the controls. 
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immm 

A study was conducted to Investigate the absorption rata of 

magnesium in either the sulfate, carbonate, or oxide forms. This 

study employed a randomised complete block design with four treat

ment groups with four animals each. Experimental animals vera 

western crossbred yearling mm iambs out of white face ewes x black 

face rams weighing 33 kg to 43 kg. The treatments, given as 

drenches, were control (no magnesium), magnesium sulfate, magnesium 

carbonate, and magnesium oxide. 

Following the establishment of normal serum magnesium 

concentrations during a 31 day stabilisation period all animals 

wars placed on a samipurifled diet lew in magnesium. The ewes 

were held on the test diet for a 19 day period during which time 

the serum magnesium concentrations fell to minimal i«vals. At 

this time treatment doses wera introduced to the digestive tracts 

of the animals by direct drenching. Blood samples were procured 

•t various predetermined time intervals post-dosing. By this 

procedure the temporal absorption rate, of the different sources 

.f „.ghe.t« were detewined by of the le,«L found 

in the serum. 
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Suggestions fog the Improvement of the Experiment 

The results obtained in this work are such that Justifica

tion for further study concerning the metabolism of magnesium 

is presented. The data obtained indicate that a more profound 

study can be undertaken which will not only give added information 

pertaining to the temporal absorption rates of the sources of 

magnesium studied; but in addition, tins design of the experiment 

should allow for a etudy of the availability of these magnesium 

supplement#. 

This advanced etudy would be more compter in nature, but 

it would allow more precise and meaningful information concern

ing the metabolism of magnesium to be obtained, The design of 

the experiment la such that four fistulated ewes are recommended 

to be utilised in the following manners 

1. 

2. 

3. 

Maintain animals on a standard ration during a 6b 
day stabilization period. 

Place animals in individual metabolism stalls for 
three days every ten days during the stabilisation 
period. Collect blood, urine, and feces ^Uf 
during this time and analyze for calcium, phosphorus, 
and magnesium. This procedure will allow for 5 
collection periods over the 65 day '"blUration 
period thereby establishing precise and 
information concerning the metabolism of magnesium. 

After the completion of the first phase of the study, 
the ewes should fee ***«««* «« Jhe the 
Differences in the daily in<take, if JV. £££« 
standard diet and the semipurified diet suould b 
added directly to the rumen via the fist la. Wf 
this procedure, the exact amount of feed consumed till L known and precise gaining to the 
iwettability of magnesium supplements can be 
okfal n«d 
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4. The test animals should he maintained on the s«*i« 
purified diet for a period of at least 39 days. 
Place ewes in metabolism stalls for three days 
every ten days until three repetitions have occurred. 
Collect blood, urine, and focal samples during each 
period. Analyze for calcium, phosphorus, and 
magnesium. 

5. After the 39 day depletion period the study on the 
availability and absorptive rate of the various 
magneaium supplements can be conducted. 

6. Place animals in metabolism stalls for a period of 
three days. This will facilitate the collection 
of blood, urine, and fecal samples at timed interval® 
post ingestion of the treatments. 

7. Prom the results of the present study it appears 
that blood samples should be procured every 5 minutes 
for the first 15 minutes post-dosing. Then, every 
15 minutes for the first 60 minutes post-dosing. 
Blood procurement should then be at 2, 4, 8, 16, 20, 
24, 28 , 32, 36, and 48 hours post-dosing. 

8. Urine and fecal samples should be collected at 
elimination, the time noted, and analyzed for 
calcium, phosphorus, and magnesium. 

In addition to the above modifications, some consideration 

should be given to the improvement of the seaipurified diet used 

in the present study. As palatability seemed to fee the greatest 

factor which precluded consumption at the anticipated rate, it 

is suggested that the use of a wider selection of purified and 

semipurifled ingredients be considered in such a way to improve 

the nutritive value of the ration as wall as palatability. 


