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ABSTRACT

Two out of three different 1000 calorie combinations of pemmican
and sugar were fed to each of 12 subjects during a two-phase, winter
field study. All of the diets tested consisted primarily of pemmican,
with the sugar contribﬁtion ranging from O to not more than 32%¢ of the
calories. The 5-day experimental phases were separated by a 7-day
"recovery period."

In both periods, on all diets, performance was considered adequate
for survival situations involving moderate activity, thus confirming
a previous report (L). The isocaloric substitution of permican with
4O gm. of sugar raised the fasting blood sugar levels, decreased the
nitrogen balance, and, in some cases, reduced ketonuria. However, a
further increase in the proportion of sugar in the ration to 80 gm.
had no additional effect.

In the second period, the magnitude of all ﬁhe ébOVe responses
was str;kingxy reduced. In most cases, the degree of reduction did
not appear to be related to differences in the composition of the
Period I diets. The fasting blood sugars during the second period,
however, did bear an inverse and highly significant relationship to
the levels of carbohydrate intake during the first period. Thus, the

data suggest that the adaptation to caloric restriction which developed

during the first period, as evidenced by sequential changes in blood
sugar levels, nitrogen balance and ketone body evcretion, persisted
threughout the recovery period, permitting the subjects to respond’

more favorably to the second diefary stress.
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ARCTIC SURVIVAL RATIONS
VI. The Physiological Effects of Restricted Diets During

Successive Winter Field Trials

INTRODUCTION

A previous report in this series (L) dealt with the effects of
a supplement of O gm. of sugar on physiological reactions to a high-
fat, high-protein diet fed at the 1000 calorie level. This study was
originally designed to confirm the results of the first study (L) and
to extend the observations to the effects of somewhat larger sugar
supplements. In an effort to minimize the effects of individual
variation, as well as to obtain the maximum amount of data from the-
available subjects, each subject was exposed tq two different diets
with an intervening "recovery" period of 1 week. This, of course, is
a- commen procedure in ration studies and was employed only es a means
of expediency. The results, however, were so unexpected and, in our
opinion, were of such theoretical interest.that they overshadowed the’
original aim of the study. The primary purpose of this paper, then,
is to present evidence for the persistence of adaptation to a low-
carbohydrate, low-calorie diet over a period of 1 week of ad 1ibitum

feeding.

EXPERIMENTAL

Twelve adult men, including 10 military personnel and 2 civilianms,

were used as subjects for the experimental field studies. Following a



control period to establish levels of fasting blood sugar and urinary
nitrogen and acetone production, and to accustom the men to the experi-
mental procedures, all subjects were taken tq.an isolated site to begin
the field study. Period I of the dietary regimen began at this time
and continued for 5 days. Unlimited water intake was permitted. The
subjects were divided into three groups consisting of four men each,

each group receiving rations of the following composition:

Group | Permicanl Sugar | Calories
‘ e gm. '
non - 168 : o 1000
n),on L0 - - Lo 993
ngon 112 8o 1990

Fnvironmental temperatures during this period ranged from -10° to -L8° F.

At the end of Period I, the subjects were returned to the laboratory
and allowed to eat a mixed diet ad libitum, either at an Air Force dining
hall or at home. This interim "recovery" period lasted 1 week.

At the end of this week, the suvbjects were again taken to the iso-
lated site to begin Period TI. For this study, every man received either
more or less sugar than he had received in Period I, in the following
~anners

1. Two of the L men who had received Diet "O" now received
Diet "LO"; the remaining 2 received Diet "80."

2. Two of the l: men who had received Diet "LO" now received

Diet "O"; the remaining 2 received Diet "80."

1 ouartermaster Meat Food Bar.



2. Two of the ! men who had received Jiet "¥O" now received
Ciet "iO"; the remaining 2 received Diet "O.,"
During the second S5-day period, the environmental temperatures
ranged from +10° to -10° F. |

The environmental conditions, living arrangementé, scope of
physical activities, and the experimental procedures ermployed were -
evactly the same as reported previously, with the addition of
physical fitness measurements administeredvby the procedure of

Johnson et al. (7) before and after each experimental period.

RFSULTS

The results of the field trials reported here can be divided
logically into two varts: 1) changes occurring during a given experi-
mental period and related te the current diet, without regard to
previous diet or to restricted caloric intake per se, and 2) differences
during the second period which appeared to be related to the nature

of the diet during the first period.

Effects of Current Dietary Treatment

As indices of the metabolic effects of varying amounts of sugar
substituted isocalorically for a portion of the permican, we have
used fasting bloodvsuqar levels, nitrogen balances, and kctone body

excretion (measured as acetone).

Tasting bleood surar. Table I presents the fésting blood sugar
values before and durine the orperimental periods. An analysis of

tre adinsted variance in Pericd I valnes (table II), using the pre-




Table I,

FASTING BLOOD SUGAR VALUES

mg.e &
Period I i
] Diet mO" Diet nLOn Diet "80n i
Day ~ Subject Sub ject Subject
2 3 L 8 1 S 10 12 6 7 9 11
Control 102 101 100 101 88 89 87 96 96 90 96 105
" 98 91 8L 91 95 97 83 85 87 93 88 86
1 81 83 67 59 82 75 62 67 71 69 171 66
2 70 Th L9 55 86 74 60 67 62 57 17 71
3 66 76 - 62 73 78 58 72 58 61 18 77
L el 78 67 70 83 92 67 69 76 8L 85 83
5 78 6l 66 86 70 76 7 78 71 74 8L
Means! 72 78 61 62 82 78 65 0 69 70 1T 16
_ Group Mean: 68 Group Mean: 7L Group Mean: 173
Period IT
Diet "O" Diet "Lon Diet "80n
Day Sub ject Subject Subject
5 9 10 1 2 6 7 8 1 3 L 12
Control 91 95 87 95 97 87 82 92 90 74 79 91
1 91 82 87 92 .90 91 87 72 97 96 8L 81
2 100 4 61 75 119 72 85 82 9, 99 9 83
3 90 7h 6L 6L 89 Th ¢n 8L 89 105 8L 79
L 86 62 62 70 96 - 82 73 103 89 82 85
5 82 75 68 81 98 92 80 83 98 96 93 92
Meanst 90 73 68 176 98 82 82 79 9% 97 871 8
Group Mean: 77 Group Mean: 85 Group Mean: 91
Period II
minus
Period I +12 =l +3 0 +26  +13 +12 +17 +1L 419 +26  +1h

iﬁbans of post-treatment values



Table II. ANALYSES OF VARTANCE OF CONCURRENT EFFECTS OF DIETARY SUGAR

Fasting Blood Sugar L2 _

Nitrogen Balance (5 day totals)

(Period I) - (Period I) (Period II)
. Mean Mean Mean
Source g_i: ‘ Sgu_are F _d£ Square E g_f_’ Square F
Between diets -~ 2 2i7.L 8, 063 2 47 3.8y 2 23 £ 1,00
Linearity (1) 258.1 8. hl
Residual (1) L 236,.8 7. 71 »
Within Diets 81 30.7 - 9 106 9 104
Total 10* 11 1
Fasting Blood Sugar 2l-Hour Ketone Excretion
(Period. II) (Period I) (Period II)

_ Mean Mean Mean
Source df . Square F Square F Square F
Between diets 2 992 2.895 92 < 1.005 1.99 h.Oés
Between SS

treated alike 9 343 .77 b9 .
Total between SS 11 g : 3
Between days L 12} 8S 2,78 5. h56 .63 6.36
Diets x days 8 . 69 1 33 26 <1,00° N L.y
3S x days 36 52 51 .10
Total within SS. L8
Total 59

Ladiusted for regression upon pre~Period I control levels
2Adjusted means: MO = 63. njon = 77; n8on = 74

€0l < p <.05

O

P >
P < .05

ls‘Heduceo bg 1 af for regress:.on coefficient; b = 1, 592 3

Tyy ® 0,67



Period I control values as the independent; variable, shows that the
response of fasting blood sugér to stepwise increases in dietary sugar
was curv:‘i.linearv and apparently followed the law of 'diminishing returns.
There is a significant difference between the "O" and "LO" diet grours,
. i.e., an. increased level in the "0t group, while there is no signifi-
cant difference between the "LO" and "80" diet groups. A graphic

nlot of the means of the daily fasting blood sugar values (figure 1)
reveals the same pattern of response noted previously (L), i.e., a
sharp drop, followed by stabilization at a level appreciably lower

than the contrcl walues, .

PERIOD I PERIOD IL

110-

FASTING BLOOD SUGAR- % OF CONTROL

60-
50 - 2 . .‘ 2 ‘n A 2 4 : 1 A A
.2 3 4 5 I 2 3 4 5
' DAYS ' '

Figure 1. Daily variation in fasting blood sugar



As will be noted shortly, the pre-Period II contrql fasting
blood sugar values were related to diétary compo#ition»during Period
I. Comsequently, an analysis of variance was done on the post-treatment
values only. The results are given in table Ii and show that there
is no siénificant difference in fasting blood sugars which can be re-
lated to the level of sugar intake during this period. The time-course
of the mean daily fasting blood sugar values is given in figure 1.
It can be seen that the sequence of events in Period II differed
markedly friom Period I. The fasting blood sugar values‘of the men
receiving the "O" and "LO" diets did not drop so precipitately,
while the subjects receiving 80 gm. of sugar maintained values at

or above their control levels.

Nitrogen balance. The nitrogen balances for both periods

are presented in table III. The means of the total 5-day nitrogen
balances differ according to the diet during Period.I. The sub-
jects receiving sugar apparently lost more tissue nitrogen, but
‘these differences could have occurred by chanée alone, as determined
by an analysis of variance (table II). Graphic plots of the daily
group means are shown in figures 2 and 3.

As in the previous study, the tendency fbr an initially large
negative nitrogen balance to occur, fbliowed by an upswing of the
curve, is.apparent. As with the fasting blood sugar values, the
responée of the subjects during Period II differed markedly. The
means of the total 5-day nitrogen balandes are not significantly
different, as attested to by the analysis of variance presented in

table II. The curves of the daily balances during Period IT



NITROGEN BALANCES (GRAMS/2ly HOURS)
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Diet 80"

Period II
iet "y

Diet "C"

12

3 L

Sub ject

7

Sub ject

11

Subject
0]

qQ
7

Day

-3.
+0.,
+2,7
-102
+0.1

-308
"306
=2.2
-2,6
'303

-300

"301
-5.8
<L.7
=L.6
-21.2
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-1.0 -1307
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Totals =6.7

-12.9
+3,0 +19.5

-11.8

+2,8 +165.2

-11.2

+h,1

Group lMeans

+6,1

+1.5

+9.y +12,7

+35.0

+16.1

IT - T +27.3

lInterpolated values



Table IV. KETONE BODY EXCRETION (GRAMS)
PYeriod L
Diet "O" Piet L0 Diet "80"
Day Sub ject Subject Subject
2 3 8 1 T 10 12 6 T 9 . 11

Control 0,02 0.03 0,05 0.05 0.12 0,02 0.04 0,02 - 0,03 0.03 0,03

n 0.06 0,08 0.07 0.07 0.l1 0.09 0.06 0.07 0.08 0.09 0.09 0,06

1 ' 0.31 0.18 0.29 0.42 0.48 0,0 0.22 0.8 0.19 0.22 0.31 1.16

2  .1.36 0.65 1,18 5,02 0.5 0.73  3.77 1.68 0.4l8 0.35 0.86  3.i5

3 1.5 0.52 0.85 1.1} 0.25 0.37 0.66 0.63 0.27 0.23 0.37 1l.ko

L 0.86. 0.50 0.8} 1.56 0.32 0,29 0,96 0.67% 0,19 2.27 0.20 1,10t

5 0.861 0.53 1.17 2.39 0.29 0.5 1,35 0.72 0.11 0,18 0,11  0.80
Totals? L.8) 2.38  L.33 10.53 1.88 2,05 6.96 k.51 1.2 3.25 1.85 7.91
Group Means 5.52 3.85 3.56

Period IT
Diet wOm e Diet "80"
Day Subject Subject Subject
.5 97 10 1 2 6 17 8 1 3T L 12

1 0,09 0,0 0,02 0.07 0.0y 0,07 0,18 0.06 0.30 0,05 0,07 0.04

2 0.12 0.25 0,12 0,50 0.1 0.12 0.09 0,09 0.20 0.05 0,10 0.49

3 0,18 0.47 0.56 0.9 0.11 0.6 0.16 0,12 0.29 0.0 0,07 0.10

L .15 .0.61 0.87 . 2.88 0.18 0.21 0.07 0.37 0.29 0.05 0.09  0.17

5 0.70 0.4 155 2,91  0.20 .0,19 0,12 0.5 0.2 0.07. 0,07 0.2,
Totals? 1.2 2,37 3.12 7.30 0.6 0.75 0.62 1,20 1.32 0.26 0.h0  1.04
Group Means 3.51 - o 0.80 0.75 |
II "' I -0081 ""0052 "3.8!.[ -0.61 -!1020 "0.1‘9 -2063 -9.33 -0.56 -2.12 "'3093 "'30,47

1

Intemolatéd values

Post-treatment totals



10

(figure 2) are not appreciably different from each other and the

initially larse tissue nitrogen losses did not-occur as in Period I.

Ketonuria. The excretions of ketone bodies in the urine are
presented in table IV. During Period I, there are no significant

differences between the dietary groups (table II), although the

NITROGEN BALANCE

DAY S :

Figure 2. Daily variation in nitrogen balance



means of the SE-day evcretions tend to differ according to the amount
of supar ingested (figure ). The tire-course of the ketone body
evcretions, as shown in figure 5, was sinilar to that obtained in
the previous study: Subjects receiving the "O" and "LO" diets tended
to increase ketone body excretion on the last day, while the "80"

group means fell to guite low levels.

PERIOD T PERIOD IT

7
7%

NITROGEN BALANCE & INTAKE (GRAMS)

O 40 80 @ .40 8O

SUGAR INTAKE (GRAMS)

Figure 3. Mean daily nitrogen catabolism. Each
bar represents four subjects

11
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During Period IT, however, the responses of the subjects to the

experimental diets changed drastically. The ketone body excreticn

of the "O" group is significantly higher (table II) thxn that =f tre
g ¥

PERIOD T PERIOD IT

6.0 -

5.0+

40-

3.0+

2.0-

1.0+

TOTAL 5-DAY KETONE EXCRETION (GRAMS)

O 40 80 O 40 80
SUGAR INTAKE

Figure 4. Ketonuria. Each bar represents the mean of four
subjects



groups receiving sugar. Furthermore, the time-course of dailvy
ketone evcretions was changed. Instead of the sharp initial rise,
group "O" excretions rose slowly during the 5 days, reaching a
maximum oh the Sth day. Neither of the other groups evhibited a

rise in ketone excretion during the 5-day period.

PERIOD T

Lol 1 1 1

PR ST IO WY VY S U TN Y W N |

GM
O =——0 00090000~ __——____N

PERIOD IT

CO-NUWAN—P UL ~NOOO—PWANO~ND OO

PO N T WY O

24 - HOUR KETONE EXCRETION

Figure 5. Daily variatioﬁ in excretion of ketones

13
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Effects of Previous Diet

Fram the results presented thus far, it is quite evident that

the subjects! responses to the dietary treatments during Period II

were modified in such a way as to preclude consideration of the latter

as a simple replication of Period I. It further appeared necessary
to assume that the experiences of Period I.were affecting respouses
to the Period II treatments in at least two ways. The data were
analyzed with respect to these points of view: 1) that responses
to the second period treatments had been influenced by a non-
specific effect such as caloric restriction in general, common

to all the dietary treatments of the first period and unrelated

to the particular composition of any of the diets of either period;
2) that, in addition, the results obtained during Period II were
related specifically to the amount of sugar eaten in Period I.

The means of the fasting blood sugar values are higher in
Period II than in Period I (table I). This difference is highly
significant (table V). When the differences of the means are
analyzed with respect to the amount of sugar eaten during Period
I, it will be seen (table V) that the increases in fasting blood
sugar from Period I to Period IT are greatest for the subjects
who had previously received no sugar and least for thé men’
receiving 80 gm. of sugar. A somewhat different breakdown of
these differences (table V) shows that the suﬁjeétS-who received
more sugar in Period IT than in Period I exhibited the greatest
increase in fasting blood sugar levels. In the previous dis-

cussion of the analysis of the fasting blood sugar values during
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TPable V,

ANATYSES OF VARIANCE OF RESIDUAL EFFECTS

Fasting blood sugar

Period I vs Period II

Adjusted weight loss

Nitrogen Balance

Ketone excretion

B Mean Mean Mean Mean
Source df  Square F daf  Square F df  Square F df Square F
Periods 1 Loz 23.7ut 1 6.0k 321 1 870 20.71% 1 k1.8 1161t
Sub jects 11 479 11 1.78 11 183 11 8.5
Suk jects x Periods 11 207 1 11 '1.9%4 11 L2 11 3.6
Days L 133 3.02
Subjects x Days N L2 1.00,
Days x Periods . 203 :  L.61
Subjects x Days B
x Periods i L
- Total 119 23 23 23

4(1II - I) when sorted A(II - I) when sorted by
direction of diet .,hff'EB

Period IT Fasting Blood Sugar Levels

Pre-Period II control values

Hean level for S5s shifting up B 19 mean level for Ss shifting dowm = €

5.1(13 usted means:

05 < p . < 0.10

6°educed by 1 df for regression coefficient; b = 1,106, Ty

"o group = 80.hs "LO" group = 93.7; "80" group =

20.6

= 0,57

erio e scrted by Period L diet®™
: Mean A Mean Iean v
Source df Square F df  Square F _cg‘_ Squai'e F
Treatment 2 291.6  7.15% 1 533.3  12.781 2 192,6  Lh.ocl
(Linearity) o (1) 2oL, 8 5.212
(Res1dua.l) , ' (lg _ 180.5 L.59°
To"ba]. ’ 11 11 10"
B < .05
Méan differences (II - I): Ty = 223 IhO 11, =5
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Period II relative to the Period IT diets, it was stated that the
pre-Period II control values could not be used as independent
variables because of their dependence upon the amount of sugar
ingested during Period I. Proof of this is offered in tabie V.

A striking similarity exiéts between the pre-Period ITI control
values and the post-treatment fasting blood sugars in Period I.

The group previously receivihg the "LO" diet had higher control
fasting blood sﬁgars than the group receiving no sugar, while there
were no differences between the "LO" and n80o* group. Moreover,
there is a cﬁrvilinéar relation between the pre-Period II control
values and the amount of dietary sugar in Period I, as the analysis

in table_V shows.

An analysis of variance of the S5-day nitrogen balances (table
V) demonstrates that the differences in the meaﬁs between Period I
and Period IT are significant. Eurthermore, when the individual
nitrogen balances for each subjectAare considered, it will be noted
that each subject, regardless of the diet in Period II, catabolized
less tissue protein during Period IT (table III). Tﬁrning to the
effect of the previous diet upon these nitrogen balances, no effect
of this diet could beldetedted in these differences; i.e., the im-
provements in nitrogen bgiénces wefelquite randomly.distributed among
the subjects. Subjects receiving the same diet invPeriod IT, however,
could be compared with respect to their d%?t‘in Period I. The bar
graphs in figure 6 demonstrate such a comﬁérisdn. It will be noted
that subjects receiving the greater amounts of sugar in Period I

exhibited a larger negative nitrogén balangejin Period'II, when the



Period IT diet was the same,

The 5-day excretions of ketone bodies also exhibited a signifi-

cant improvement (table V). Table IV reveals that all subjects except

one excreted less ketone bodies during Period II than during Period I.

\

TOTAL NEGATIVE NITROGEN BALANCE -5 DAY

n
Q

o

o

80

|

\\\\ N

\ S [
N X

\ N\
\ MR

DO

.
4///;,ummmm
O GM. SUGAR 40 GM.SUGAR 80 GM. SUGAR

N

DIET IN PERIOD IT

Figure 6., Negative nitrogen balance during Period IT.

Numbers above bars refer to diet in Period I.
Each bar represents the mean of two subjects

17
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A breakdown of these results with regard to> the diet ingested
previously in Period I failed to demonstrate any relation between
previous diet and either 1) Period I minus Period II differences
or 2) the Period II values when compared within frouns receiving

the same diet during Period IT.

Since the subjects' metabolic responses to the stress of
similated survival improved, according to the indices used in
this study; the question naturally arose as to whether or not
the imposed stress during Period II was as severe as in Period I.
Due to the unexpected nature ofAthese results, the only measures

of total stress that could be used were weight loss and physical

fitness. These results are given in table VI,

On a severely restricted diet, body weight decreases rapidly
during the first day or two, then stabilizes to a fairly éonstant
rate of loss. To correct for this initial 1oss'(which we believe

is largely water loss). the line connecting the points which

represent. constant weight loss was extrapolated to zero days and
the difference between this point and the measuréd initiallweight
was subtracted from total weight loss. Despite the trend for the
adjusted weight losses to be greater in Period II, the differerces
are not significant (tablé V). By this.cri£erion, then, stress

during Period II was of the same magnitude as in Period I.

As in the previous study (L), increasing weakness and aversion
to heavy work were noted as the study progressed. As a further
indication of the extent of stress during the experimental periods,

physical fitness tests were run. Since the change in the physical
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Table VI. COMPARISON OF WEIGHT LOSSES AND PHYSICAL FITNESS INDICES BETWEEN PERIOD I AND PERIOD II

Weight Losses

Means 7.50

Sub ject Period I Period IT.
Measured Adjustedl Measured ;Ai'jtustedl

1b b b 1b
1 7.50 5.00 9.00 .5.50
2 © 7450 7.50 9.00 5.50
3 9.50 14,00 8.00 6.50
L 8.75 6.25 12.50 " 7.50
5 - 11,00 6.00 12,25 " 7.25
-6 10.75 5.25 10,00 6.50
7 5.25 5.25 6,50 . 3.25
8 2,00 2.00 9.50 7.00
9 5.25 3.25 8.50 5.75
10 6.50 6,50 6.75 - . 6,75
12 8.00 5.00 7.50 4.50
5,00 9,00 . 6,00

Physical Fitness Indices

Period I
Before After Differ-

Period IT
Before After Differ-

33
30
29

L6

37
61

63

26
18
2L
32
33
372
23
28
32

ence

LS
29

39
28
26
3L
72
3k
32
31
32

88

ence

-5
-1
=7
-12
+5
-13
-12
-3
=32

+10

-7

lsee text
2In’c.erpc)ila.’c,ed values
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fitness index should give some indication of the magnitude of the
stress involved, a comparison was made of the changes induced by
Period I versus Period II, The decrements in the physical fitnéss
indices induced by the Period IT treatment are essentially the same

as those induced hy Period I (table VI).

DISCUSSION

Although £he use of pemmican as an emergency raticn hasrreceived
unfavorable comment in'thé.past (3, 8, 10), observations during this
and_the previous study (L) indicéte‘that permican can be used effec-
tively'during short periods of enforced caloric restriciion. Many of
the untoward reactions (nausea, giddiness, etc.) occur -during the first
3 days and can be tentatively traced to the éharp érop in fasting blood
sugar level and dehydration, both of which are attendant features of
caloric restriction in general. Isocaloric supplementation with L0
gm. of sugar alleviates these symptoms sémewhat, pdsSibly due to its
beneficial effect on the blood sugar levels.‘ However, an 80-gm. supple-
ment of sugar does not appreciably increase the fésting blood sugar‘
level beyond the point reachod at L0 gm. nor does it fur@her lower the
level of ketone excretion. Furthermore, this added sugar replaces a
certain amount of the‘dietary probéin, causing thé body to catabolize
larger amounts of stored nitrogenous material (figure 3).

The Period I curves presented in figures 1, 2, and 5 suggest

that adaptive changes have taken place. The rise in the faéting
blood sugars indicates the establishment éf a new level compatible

with increassd fat catzbolism. When exogenous sugar is super-



imposed upon this level, the fasting blood sugar rises, possibly
as a result of depressed carbohydrate metabolism (2, 6, 9).

Exogenous sugar, however, does not spare protein in these studies,
As a matter of fact, the rise in fasting blood sugar levels coine
cides with the decreasé in protein catabolism, suggesting that
gluconeogenesis is occurring from fat (1, 12) rather than from
protein. Suggestions concerning tentative pathﬁays of adaptation
to the combined effects of pemmican and restricted caloric intake
are discussed in the previous report (4).

As indicated in the introductionm, ;he dissimilarity between
the results of Period I and Period IT was unexpecteﬁ, and our
experimental design proved inadequate to secure the data necessary
to arrive at a final decision between several statistically tenable
hypotheses. Fortunately, some of these hypotheses can be rejected
on logical'grounds., For example, the first possibility that comes
to mind is that the envirommental stress was not as severe during
the second period. However, since the caloric intake was identical,
and since there was no significant difference in the weight losses,
it follows that the energy éxpenditure must have been substantially

the same., This, plus other conciderations not amenable to statisti-
cal treatment, such as physical fitness decrements and subjective

impressions, have led us to conclude that the differences in
results stemmed from a true difference in initial physiological

state,
We consider it probable, although admittedly not finally proven,

that a metabolic adjustment or adaptation to restricted caloric in-

take, and possibly even to the slight differences in composition of
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the various diets, persisted throughout the intervening period. It
is common knowledge that dietary adaptations do occur. The question
here is how long they can last after cessation of the exciting stimulus.
e have no quantitative information on this point, but other observa-
tions in the literature indicate that the influence of fasting, at
least, may persist for an appreciable period. Folin and Denis (5)
observed that a trend toward lower ketone and nitrogen excretion in
fasting obese individuals began in the second fasting period. Taylor
et al. (11) have noted that men undergoing successive fasts separated
by 5-6 week intervals maintai;éd their blood sugar at higher levels,
lost less nitrogen, and excreted less ketone bodies during the Sth
fast than during the initial fast. The similarity between the pre-
Period IT control and Period I fasting blood sugar levels, as well as
the reflection of the Period I dietary treatments if the Period IT
increases in fasting blood sugar, also suggest a persistence of Period
I effects.

It is, of course, possible that the effects noted during the second

period were due to dietary habits indulged during the interim, ad 1ibi-

tum, fecding period which, in turn, were conditioned by the Period I

treatments. This seems rather unlikely in view of the very small
differences between the carbohydrate contents of the experimental
diets, particularly in the face of the overriding, general caleric

deprivation, .

Even though a simple explanation of the dissimilarities between
the two cxperimental periods is not possible, occurrence of such
dissimilarities indicates the need for caution in the interpretation

of the results of field studies which are separated by short recovery



periods. It is not unreasonable to suppose that individuals who have
apparently recovered from a stress retain a latent capacity for the

effective management of a subsequent stress of the same type.

SUMMARY

The adequacy of permican as an emergency ration for short-term
survival has been confirmed.

The isocaloric substitution of pemmican with sugar in amounts
over 4O gm. was found to have little, if any, effect on fas'ting blood
sugar, nitrogen balance, and ketonuria.

Evidence is presented that caloric restrictibn per se, as well as
the camposition of the diet during caloric restriction, has effects
which persist throughout an intervening period of ad libitum dietary

intake.
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