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Summary.-The "spontaneous" tetanic attacks in magnesium (Mg)  de- 
ficiency resemble those occurring in pyridoxine (Pyr) deficiency. A common 
mechanism may underlie both seizure patterns. Nine groups (n = 10)  of 
male Mongolian gerbils that were Mg-deprived, Pyr-deprived, or both were used 
to explore this possibility. The animals were tested for spontaneous seizing in 
an open field at four-day intetvals over 40 days. By the end of the period, 
70% of the gerbils that were both Mg- and Pyr-deprived had seized, and 90% 
had died. One fatality, but no seizures, occurred among Pyr-deprived groups 
given 500 to 2,000 ppm Mg in the food. N o  seizures occurred among the 
Mg-deprived groups fed 20 to 100 ppm Pyr, though several animals given 20 
ppm 4 r  died. Deaths and seizures occurred wirhin Mg-deprived groups fed 
more than 100 ppm Pyr. A possible role of Pyr in Mg metabolism is discussed. 

Magnesium (Mg) tetany, a disease complex of potentially fatal course, 
results from low dietary intake of the ion (primary Mg deficit) or from altered 
Mg utilization (secondary Mg deficit) ( Durlach, 1976; Littledike Cox, 1979; 
Fontenot, 1979). The clinical picture in mammals (including humans) is 
presented as an advancing hyperesthesia (twitching, muscle spasms, and tremors) 
chat can build to episodes of "spontaneous" epileptiform seizures wich tonic 
and/or clonic features (Durlach, 1976; Kmse, Orent, & McCollum, 1932; 
Patton & Longenecker, 1945). The symptom picture in Mg tecany resembles 
aspects of the deficiency scare that can result from lack of pyridoxine (Pyr) 
in the diet (Patcon & Longenecker, 1945). Pyr-deprived animals in species as 
diverse as fowl, laboratory rodents, pigs, dogs, and humans develop an ad- 
vancing syndrome that includes neuromuscular hyperexcitability eventually 
puoctuated with episodes of spontaneous seizures (Chick, El Sadt, & Worden, 
1940; Donald, 1986; Patton & Longenecker, 1945; Rosalki, 1979; Seelig, 1980; 
S6s 8: Szdenyi, 1974. The resemblance of the spontaneous seizures associated 
with Mg tetany to those resulting from Pyr deficiency may have explanation 
in the physiological and biochemical relation of Pyr to Mg (Durlach, 1976; 
Seelig, 1980). Of particular interest in this connection is the possible role of 
Pyr in the transport of Mg ions cells (Durlach, 1976). Improving this trans- 
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port by adding Pyr to the diet should postpone time of death and onset of 
spontaneous convulsions in animals suffering from primary Mg deficit. Spe- 
cifically, the added Pyr may compensate for the diminishing quantity of Mg 
in the body through a greater efficiency in transfer of the ion into cells. Pre- 
sumably, too, the converse would also hold. This is to say that animals fed a 
Pyr-deficient diet loaded with Mg should survive longer and begin seizing 
later than do controls. Any such delay could be attributed to the greater 
availability of Mg for transport by the remaining Pyr. The behavioral features 
of both predictions were examined in a study of Mongolian gerbils. (Me~iones 
a7tgaicalatus), a species in which epileptiform seizures of spontaneous origin 
are frequently observed (Cheal, 1987; Loskota, Lomax, & Rich, 1974). 

Sab jects 

The subjects were 90 seizure-resistant gerbils drawn from a pool of 100 
male Mongolian gerbils (Meriones alzguicalatus) of the "Turn: (MON)" 
strain (Tumblebrook Farm. Inc.) After the pool was formed, the gerbils, 
ranging from 50 to 65 days of age, were housed individually in stainless steel 
LC-75A Wahrnann cages with wire mesh flooring. The cages were mounted 
in a cage rack and were kept within an environmental chamber (3.0 rn X 6.1 
m X 3.0 m high) in which the ambient temperature was 24.0' C and the 
relative humidity was 45%. The chamber was lighted from 8:00 a.m. to 8:00 
p.m. daily. A drinker and a food cup in each cage provided distilled water 
and food to the animals ad libitam throughout the study. 

Diets 
During a pretest period of 50 to 55 days, all gerbils in the pool were fed 

Rodent Laboratory Chow 5001 (Ralston Purina Co.). The chow contained 
2,100 ppm Mg as well as 6.0 ppm Pyr (factory analyses). At this rate, the 
Mg loading exceeded the level of 500 ppm Mg in the food of gerbils that is 
needed to sustain normal growth (National Academy of Sciences [NAS], 1973). 
Pyr, also, was fed in an amount that fell within the range (4.0 ppm to 22.5 
ppm of food) recommended for gerbils by NAS (1978). 

After the pretest, the gerbils selected for testing were given mashes con- 
structed by the experimenter. These diets were either a basal low-Mg and 
Pyr-free mash or variations of the basal mash in which there were different 
supplements of Mg and/or Pyr. The mashes were prepared, save for three 
changes, to match the ingredients in the ICN Low Magnesium Diet (ICN 
Biochemicals, Inc.) which contains <1 pprn Mg. The three changes were as 
follows: ( a )  the vitamin mixmre in the food was Pyr-free; ( b )  the carbo- 
hydrate was in the form of sucrose; and (c )  1.0% weight/weight [w/w] of 
the carbohydrate in the commercial mash was replaced with ICN nonnutritive 
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fiber. Sucrose replaced the dextrose used in the commercial mash because 
dextrin supports adequate intestinal synthesis of the vitamin (S6s & Szelinyi, 
1974). Mg as the anyhdrous sulfate (FW 120.39; Mg = 20.19% [w/w]) 
(Merck) and adermine ( F W  205.64; Pyr = 82.27% [w/w] ) (Rexall) were 
used in variations of the basal mash at the rates shown in Table 1 below. Both 
nutrients replaced corresponding fractions of the nonnutritive fiber ( 1.0 % 
[w/w] ) contained in the basal mash. 

Mg and Pyr supplements.-The Mg supplements used in three variations 
of the basal mash (Table 1 below) were chosen because dietary loadings in 
this range are well tolerated by gerbils (NAS, 1978). Also, Harriman ( 1978) 
found no adverse effects among groups of gerbils that were fed 500-ppm to 
2000-ppm Mg loadings in the food over a 40-day period. The loading of 20 
ppm Pyr (Table 1) was within the range of recommended dietary values for 
this vitamin (NAS, 1978). The other four Pyr loadngs (50  ppm to 400 
ppm) were used because large amounts of the vitamin in the food appear 
needed to confer a protective effect against sound-induced seizing (Patton, 
Karn, & Longenecker, 1944). 

Open Field 
The gerbils were tested for susceptibility to spontaneous seizures in an 

open field that consisted of a galvanized steel tub (51.4 cm diameter ): 10.8 
cm high) over which was placed a %-in mesh steel screen. The tub was sup- 
ported by a table and was located in a room adjacent to the environmental 
chamber. The open field was illuminated by two 15-W fluorescent lamps 
that were placed at a height of 35 cm above the field. During the tesrs, there 
was no other illumination in the room. 

Seizures 

A three-stage classification, reported by Harriman ( 1974), was used to 
categorize seizing witnessed during the study. Mild seizures were episodes 
without appreciable premonitory activity that involved no more than transient 
spasmodic movements in the upper body and/or forelimbs. Moderate seizures, 
also occurring without determinable premonitory behavior, involved a single 
clonic reaction that typically began in the rostral region and spread caudally, 
with normal footing regained nr~thin an arbitrarily set period of six minutes. 
Severe seizures were more broadly classified, but, in each case, were preceded 
by vigorous, rapid, jerky, and seemingly automatic motor movements. The 
patterns of premonitory activity consisced variously of running, circling, or 
hopping. In all instances, the prodromal period ended with loss of footing as 
tick-like, irregular movements of rostral origin spread over the body. This 
clonic activity faded into a phase of passivity which tended to last for many 
minutes and which often was interrupted by one or  more clonic episodes. 
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Procedure 

At the end of the pretest, all gerbils in the pool, then 105 to 115 days of 
age, were tested for susceptibility to spontaneous seizures. The gerbils were 
screened on a single occasion in [he open field during one of three sessions that 
were conducted within a 5-day period between 1:00 p.m. and 5:00 p.m. Each 
gerbil was carried in its home cage to the open field and placed in the center 
of the field. Two observers who were seated in darkness about 0.7 m from 
the tub monitored the animal for exactly four minutes. The gerbil was then 
returned in its home cage to the lighted environmental chamber. Both ob- 
servers then stood motionless a: a distance of about 1.0 m from the cage rack 
while watching the animal for an additional two minutes. If, in the opinion 
of either observer, a gerbil showed as much as a mild seizure during either 
occasion, it was discarded from the study. After every test, the open field 
was cleaned with paper toweling that had been moistened with 70% isopropyl 
alcohol. 

Three gerbils ( 3.0% ) showed mild seizures during the screening test and 
were removed from the scudy. Then 90 of the seizure-resistant gerbils were 
randomly distributed among nine groups of 10 animals each. The seven un- 
assigned gerbils were culled from the study. For the next 40 days, each of the 
nine groups was fed a different mash drawn from the array of nine mashes 
identified in Table 1. Fluid and food were available ad libitum. The drinkers 
and the food cups were inspected on a twice daily basis and were replaced, as 
needed, with dean containers. At these times, che cages were also cleaned. 
The procedures were aimed at reducing the effect that coprophagic activity, 
which is common among gerbils (Thiessen, 1968), could have on attempts 
to deplete subjects of Mg and/or Pyr. Other conditions of housing and main- 
tenance were unchanged from the period of the pretest. 

The subjects were checked individually for seizures in the open field and, 
immediately thereafter, in the home cages, at 4-day intervals over a 40-day 
period. The procedure followed in each session of tests was the same as that 
used in the screening test save ihat here only one observer was present. 

Seizures 

Table 1 shows that seizures occurred in three of the nine groups of ger- 
bils. By the end of the 40-day period, seven of the gerbils in the Mg- m d  
Pyr-deprived group seized on 11 occasions. Except for two moderate seizures 
(by different animals) on Day 8 and Day 12, all other seizures by members of 
the group were severe. Also, among the Mg-deprived (Pyr-supplemented) 
groups, five gerbils fed 200 ppm Pyr and six gerbils fed 400 ppm Pyr in the 
diet each exhibited a single severe seizure during the study. 
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The Fisher exact probability test (Siegel, 1956) was used to assess differ- 
ences between groups with respect to numbers of seizure-susceptible gerbils. 
Results for the Mg- and Pyr-deprived group were contrasted with findings for 
the Mg-deprived (Pyr-supplemented) groups fed 20 ppm, 50 ppm, or 100 pprn 
Pyr among which no observed seizures were witnessed. The difference was 
significant ( p  = .005). Other comparisons, however, showed that the numbers 

TABLE 1 
SEIZURE AND SURVIVAL RATES AMONG GROUPS (n = 10) OF M A L E  GERBILS 

TESTED IN A N  OPEN FIELD AT 4-DAY INTERVALS WHILE FED DIETS THAT DIFFERED 
IN PRESENCE OF MAGNESIUM ( MG) AND/OR PYRIDOXINE HCL ( PIR) 

0 0 
0 20 
0 SO 
0 100 
0 200 
0 400 

500 0 
1000 0 
2000 0 

"Numerator = 

o / l O  O / l O  2/10 2/9 3/7 0/6 1/3 1/1 1/1 1/1 0/1 11 
o / io  0/10 0/10 0/10 0/10 0/10 0110 0/10 0/8 0/7 0/6 0 
0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0 
0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0 
0110 0110 o/ lo 1/10 o/ lo 0110 0110 o/ io  o / lo  2/10 2/6 5 
o/ lo  o/iO o/iO O / l O  O / l O  1/10 0/9 1/9 2 / 9  014 212 6 
0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0 
o/10 o / io  o / io  o / io  o/10 0/10 0/10 0/9 0/9 019 0/9 0 
0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0 

n of gerbils that seized; denominator = n of survivors on day of test. 

of seizing animals did not differ significantly between the Mg- and Pyr-deprived 
group and the Mg-deprived (Pyr-supplemented) groups fed either 200 pprn 
Pyr ( p  > .05) or 400 pprn Pyr ( p  > .05). Further, the numbers of seizure 
susceptible gerbils did not differ significantly between the latter two groups 
( p  > .05). 

Deathr 
Table 1 shows that only one gerbil (10%) in the Mg- and Pyr-deprived 

group survived the 40-test period of dietary restriction. Also, among the Mg- 
deprived ( Pyr-supplemented) groups, 60% of the gerbils fed 20 ppm Pyr and 
60% of those fed 200 pprn Pyr were alive at the end of that period. Only 20% 
of the gerbils in the group fed 400 pprn survived, however. In contrast, all 
gerbils survived in the groups given dietary loadings of 50 ppm Pyr and 100 
pprn Pyr. The mortality rate was almost nil among the Mg-supplemented (Pyr- 
deprived) groups. Only one death was recorded among the three groups that 
were fed Mg-supplemented (Pyr-deficient) mashes. This death may have been 
adventitious because no fatalities occurred in groups (Table 1 )  given larger or 
smaller dietary loadings of Mg. Further, no deaths occurred among another 
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group (30 gerbils) that was also fed a 1,000-ppm Mg mash for 40 days (Harri- 
man, 1978). 

Differences in rates of survival among groups were treated by the Fisher 
exact probability test (Siegel, 1956). The comparisons showed that the Mg- 
deprived groups fed 50-ppm and 100-ppm Pyr loadings (no deaths) survived 
significantly better than did the Mg-deprived groups fed no Pyr (Q < .005), 
20ppmPyr ( p  =.05) ,200ppmPyr ( f  = .05) ,or400ppmPyr ($ < .005). 
Only two additional comparisons among the Mg-deprived groups were signifi- 
cant. Thus, more gerbils in the group fed the 20-ppm Pyr mash ( P  = .05) 
and in the group fed the 200-ppm Pyr mash ( p  = .05) survived than did the 
animals that were fed no Pyr. Among the nonsignificant comparisons was the 
finding that the Mg-deprived group fed the 400-ppm Pyr mash did not survive 
the 40-day period any better than did the group fed no Pyr ( p  > .05). 

Alopecia 
An unexpected effect of the dietary rescrictions on the health of the gerbils 

was the alopecia that appeared late in the 40-day period. Alopecia was con- 
fined to animals fed Mg-deficient mashes and was seen chiefly on the cheeks 
and on dorsal head areas. Incidence of alopecia was as follows: Mg- and Pyr- 
deprived group (one gerbil), 200-ppm Pyr group ( two gerbils), and 400-ppm 
Pyr group (two gerbils). 

DISCUSSION 
The focus of the study was on whether varying hlg and/or Pyr loadings 

in the diet affected on survival and seizure rates among gerbils. Results of the 
inquiry are summarized in Table 1. The efficiency of either nutrient in pru 
tecting against deaths and seizures is shown by contrasting the findings for the 
Mg- and Pyr-deprived group with results for the groups given Mg or Pyr load- 
ings. Removal of both nutrients from the food led to death for 90% and to 
seizing by 70% of the animals in that group. Different outcomes were found 
for the groups given either Mg (with no Pyr) loadings or given Pyr (with 
no Mg) loadings in the food. Thus, there was only one death ( lo%) ,  but no 
seizures, among all three Mg-supplemented (Pyr-deprived) groups. In the 
same way, there were no deaths and no seizures among the Mg-deprived (Pyr- 
supplemented) groups that were fed Pyr at the rates of 50 ppm and 100 ppm. 
The conclusion to be drawn from this observation is that Mg loadings ranging 
from 500 ppm to 2,000 ppm, on one hand, and Pyr loadings of 50 ppm to 100 
ppm, on the other, can importantly compensate for deletion of the other nutrient 
in this pairing from the gerbils' diet. 

Unlike the Mg-supplemented (Pyr-deprived) groups, three of the five 
Mg-deprived (Pyr-supplemented) groups received only limited or marginal 
benefits from Pyr in the food. Such outcomes were not expected from the 
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group fed the 20-ppm Pyr mash or from those fed the 200-ppm and 400-ppm 
Pyr mashes. Within the group fed the 20-Pyr mash, there were four deaths 
even though none of the gerbils seized. In contrast, a complete ration (Mg 
present) that contains an equivalent leading of Pyr can adequately feed gerbils 
(NAS, 1978). Apparently, therefore, 20 ppm Pyr only partly remedied the 
lack of Mg in the diet. Furthermore, from the results reported in Table 1, i t  

appears that the two highest Pyr loadings adversely affected Mg-deprived ger- 
bils. The findings were unexpected because toxicity of orally administered Pyr 
is said to be very low (Bauerfeind & Miller, 1978). For example, daily admin- 
istration of Pyr to dogs ( 16.4 mg Pyr/kg of body weight) and to rats (20.6 mg 
Pyr/l<g of body weight) had no adverse effects over an 80-day period (Lui & 

Lumeng, 1986). Nonetheless, there mere both fatalities and seizures in the 
two groups of gerbils given 200 pprn and 400 pprn Pyr, just as there were in 
the Mg- and Pyr-deprived group, even though the former groups consumed Pyr 
at rates comparable to those used by Bauerfeind and Miller (1978) and by Lui 
and Lumeng ( 1986). Mean Pyr intakes by the 200-ppm group and the 400- 
pprn group were calculated to be 11.9 and 23.7 mg/kg of body weight/day, 
respectively. The calculations rested upon the determination chat 35 male ger- 
bils of about the same age as the subjects ate a complete form of the basal mash 
at the mean rate of 59.30 g/kg of body weight/day over a period of 15 days. 
Additional study of how Pyr loadings affect Mg-deprived gerbils appears 
needed, though, before the toxic effects of dosages in the 200-ppm and 400-ppm 
range can be assessed. 

A smaller than expected percentage of gerbils ( 3  0%) seized during the 
screening test at the end of the pretest. Specifically, this percentage was below 
rates reported in several other studies of spontaneous seizures among gerbils 
fed complete rations. In three open colonies, seizure susceptibility ranged from 
20% to over 80% (Cheal, 1987; Goldblatt, Konow, Shouldson, & MacMath, 
1971; Thiessen, Lindzey, & Friend, 1968). In one selectively bred, closed col- 
ony, seizure incidence reached 97% (Loskota, Lomax, & Rich, 1974). The 
diversity in rates of seizing among the four colonies may have been due, in part, 
to genetic factors (Thiessen, et al., 1968). Possibly, any such innate tendency 
to seize could involve a defect in the capacity efficiently to merabolize Mg, Pyr, 
or both. The inference is supported by the reported association between seizure- 
susceptibility among gerbils and the amount of Mg in the diet. Harriman 
( 1978) found that dietary Mg loadings, ranging from <1  ppm to 2000 ppm, 
were directly related in size to frequency of spontaneous seizing among pre- 
viously seizure-resistant gerbils. I t  may be, therefore, that a reduced efficiency 
in metabolizing Mg importantly predisposes gerbils to seize. If so, the more 
severely affected animals could prove susceptible to seizing even while fed a 
complete ration, 
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Dietary factors, like hereditary factors, may also influence metabolism of 
the available Mg. Specifically, bi~availabilit~ of the ion has differed among 
maintenance diets used in the various studies in which seizure rates for gerbils 
were reported. Low bioavailability of Mg in the diet fed to their subjects may 
account, in some part, for the observations by Cheal (1987) and by Loskota, 
et al. (1974) of the highest spontaneous seizure rates so far observed among 
colonies of gerbils. In both investigations, the gerbils were given ad libitam 
choice between a commercial laboratory chow and a mixture of either cracked 
corn and millet (Cheal, 1987) or oats, barley and brown rice (Loskota, et al., 
1974). Use of these diets may have caused the gerbils in both colonies to be- 
come deficient in Mg. The reason for chis surmise is that negative Mg balance 
commonly results when mammals, including humans, are given whole grain 
brown rice-rich diets (Seelig, 1964; Hui, 1983). The deficiency occurs, even 
though the above seeds a.re rich in Mg (Seelig, 1964). The causal factor is 
phytic acid in the seeds which blocks absorption of Mg (Cummings, 1976; 
Seelig, 1964). The negative Mg balance induced by presence of this acid in 
food can be offset, however, by exua Mg (Bender, 1973) and by heating which 
decomposes the phytic acid (Cummings, 1976; Windholz, 1983). Probably, 
the Mg balance was not affected adversely during the pretest in the current study 
for two reasons. First, the food fed to the gerbils in the pretest contained Mg 
( 2,100 ppm) in excess of the amount required ( 500 ppm) for normal nutrition 
(Harriman, 1978; NAS, 1987). Second, the food was a commercial cooked 
chow. In consequence, fewer gerbils may have been predisposed to seize dur- 
ing the screening test than would have been the case had the animals been fed 
a diet like that used by Cheal ( 1987) or by Loskota, et al. ( 1974). 

The data in Table 1 may be used to propose a pattern of biochemical events 
that may underlie spontaneous seizures among gerbils. The essential feature of 
this proposal is that in the Pyr deficiency syndrome, no less than in Mg tetany, 
the primary disturbance is in the Mg metabolism. The alteration in Mg metabo- 
lism may result from a primary Mg deficit (lack of Mg in the food) or from 
some form of secondary Mg deficit. A secondary Mg deficit, as considered 
here, is an ongoing Mg-dependent state that results from inadequate utilization 
of Mg even though a standard ration of refined grains is supplied (Fontenot, 
1979; Li t t ldke & Cox, 1979; Seelig, 1964). Secondary Mg deficit may occur 
in at least three ways. First, there may be an innately determined malabsorp- 
tion of Mg among some individual gerbils within a colony. Further, the phytic 
acid in seeds fed to gerbils may drop absorption of Mg below required levels. 
Finally, nutritional lack of Pyr may bring about inadequate transport of Mg 
into cells of the body. 

In this analysis, spontaneous seizing may result no more readily from a 
primary Mg deficit than from a secondary Mg deficit. The greater than normal 
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metabolic need for the ion in secondary Mg deficit lacks a distinctive sign (Dur- 
lach, 1976; Rosalki, 1978). Instead, it is represented as a latent Mg tetany 
(DurIach, 1976; Littledike & Cox, 1979; Rosalki, 1978; S6s & Szelgnyi, 1974). 
In latent Mg tetany, a continuing hyperesthesia is punctuated by spontaneous 
conwlsions. These dependent state seizures are indistinguishable in pattern 
from the seizures induced in laboratory rats by intense, inescapable sound (Pat- 
ton & Longenecker, 1945; Pilgrim & Patton, 1949) or from the so-called spon- 
taneous seizures of gerbils (Kaplin, 1975; Thiessen, et al., 1968). In light of 
the similarity between dependent state seizures and sound-induced seizures, on 
one hand, and spontaneous seizures, on the other, it may be that the seizures of 
the latter two types also result from a secondary Mg deficit (Harriman, 1980). 
If so, assertions to the effect that spontaneous seizures can ". . . occur in a cer- 
tain percentage of apparently normal animals" (Arrington, 1972, p. 18) may 
require qualification; namely, the predisposition to spontaneous seizing may 
exist in seemingly normal animals because they are in an Mg-dependent state. 
If this analysis is appropriate, the current findings may have some practical ap- 
plication For example, the tendency of certain gerbils in different colonies to 
seize spontaneously may be countered through appropriate Pyr and/or Mg load- 
ings in the food. 

The findings summarized in Table 1 support the inference that a failure 
in Pyr metabolism may cause secondary Mg deficit (Durlach, 1976). Thus, as 
in other studies of Mg tetany in gerbils and rats (Harriman, 1974; Kruse, et al., 
1932; Patron & Longenecker, 1945), tetanic attacks began in the Mg-deprived 
rodents within several days. Pyr deprivation, however, must be in force for 
several weeks in rodents before onset of spontaneous convulsions (Chick, et al., 
1940; Patton & Longenecker, 1945; S6s SzelCnyi, 1974). The explanation 
for the difference may be that intracellular Mg balance does not fall until the 
declining Pyr store in Pyr-deprived animals reaches some critical threshold. At 
that point, a hypomagnesemic state emerges because the quantity of Pyr re- 
maining in the body can no longer adequately sustain rransmembrane move- 
ment of Mg ions. As hypornagnesemia becomes more severe, the gerbil's 
threshold of resistance to seizures is increasingly lowered. In consequence, 
stimuli that do  not precipitate seizing when gerbils are in normal Mg balance 
can then effectively trigger seizures. For this reason, presumably, seizing can 
occur upon exposure of the animal to putatively trivial stressors, for example, 
handling, a bright light, incidental noises, or a novel environment (Kaplan, 
1975; Robinson, 1968). 

The results of the present sntdy are restricted in significance because col- 
lection of the data was confined to a 40-day period. Very likely, adverse effects 
from Mg or from Pyr deprivation would have been more in evidence among 
the subjects if the observations had been conducted over a longer period. Even 



so, the results support other findings on the protective effects of Mg supple- 
ments on Mg-deprived gerbils (Harriman, 1978) and of Pyr on Pyr-deprived 
rats (Patton, et al., 1944; Pilgrim & Patton, 1949). Apparently, either kind of 
dietary repletion can reduce both mortality rates and incidence of spontaneous 
convulsions in rodents that have been Mg-deprived or Pyr-deprived. The pres- 
ent findings, though, suggest that there is a limited range of loadings within 
which Pyr can  have repletive effect. It should also be noted that  supplementing 
rhe food with other nutrients does not protect Mg-deprived gerbils (Harriman, 
1980) or laboratory rats (Patron, et al., 1944; Pilgrim & Patton, 1949) from 
seizing. 
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