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ABSTRACT

• Three hundred eighty—four young male rats were exposed to 4~

Hertz , vertical , electric fields in nonmetallic cages , to detect

possible effects on growth, food and water consumption, selected

blood biochemical and hematological constituents and pathological

- observations. Three experiments, each using six groups of 16

S 
animals exposed to field strengths of 0, 2, 10, 20, 50, and 100 V/rn

S (RNS), were performed; all variables were analyzed for statistical

differences and the existence of a “dose—relationship” of these

field strengths. One further experiment, employing 48 control aol—

mals and 48 animals exposed to 20 V/rn (EMS), was also performed to

minimize the likelihood of iiissing a true effect. Although some

differences were found in experiments E, F, and H, neither a dose— •

relationship nor a biological effect was observed. In experiment C,

no statistical differences (p< 0.05) were observed for any variables.

‘It was concluded that no biological effects from exposure to these

electric fields were observed on growth, food consumption and water

J consumption, nor the blood concentrations of total protein, globulin,

glucose, cholesterol, triglycerides and total lipid, nor on the hems—

tological values for red blood cells, white blood cells, segmented

neutrophi~.s, lymphocytes, inonocytes, eosinophils, hematocrit or

• hemoglobin. In addition, necropsy and histopathological examination

of tissue from 15 organ systems did not reveal any changes.

• ~~~~~ 
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I. INTRODUCTION

Extremely Low Frequency (ELF) radiation generally denotes electro—

magnetic radiation having frequencies from a few Hertz (sometimes

S S 

including zero Hertz of dc) to several hundred Hertz. The natural or

ambient levels of this type radiation have been reviewed by Polk;
1

however, the extent to which these fields may be interacting with

biological systems has been and still is the subject of considerable

research. The largest man—made ELF radiation comes essentially from

commercial electrical power lines operating at 60 Hz. With the re-

cent development of the Navy’s ELF Communications System f or operation

at 45 or 75 Hz, another man—made source of this radiation will come

into existence.

• It is becoming increasingly apparent that at least certain animals

can sense these fields and, in addition, even utilize this information.

For example, some birds are affected by weak magnetic fields2 and it is

proposed that they may ’use terrestrial magnetic fields to aid in orien—

tation.3 Kalm~n has presented data that suggest that sharks and rays

can locate prey by the weak ELF electric fields they produce, and he

proposed that certain fish also may be able to use tertes trial fields

in obtaining orientational and navigational information. Other biologi—

S 

cal effetts from ELF fields have been reported by Goodman et al. on

Physarum polycephalum,4 and Cavalas—Medici on monkeys.5



.4 .

Recently large 60 Hz electric fields have been reported to reduce

the growth of rats6 and mice,7 and Noval at al.
8 have reported that

small 45 Hz vertical electric fields produced reduced growth, reduced S

abdominal body fat, and altered brain and liver enzyme activities.

S Because two independent investigators have reported lowered growth,

this research represents a dedicated attemp t to verify the existence
- 

of lowered growth rates in rats exposed to similar 45 Hz, vertical,

electric fields and to determine if food consumption or blood metabo—

lite concentrations were also perturbed. A preliminary report of this S

work has been submitted elsewhere.9

S U • MATERIALS AND PROCEDURES 
- 

.

S 1. Animals

— 

S Male, approximately 180 gin, Har:(SD) (l) , Sprague—Dawley rats,

obtained from Hill Top Lab Animals, Inc., Scottdale, Pennsylvania,

were used for all experiments. Animals were quarantined, evaluated

for health status, and then randomly assigned to individual cages

within the six exposure chambers of the irradiation facility. Body

weight , food consumpt ion and water consumption data were obtained

three times each week during the exposure period and the 5—day pre—
S 

exposure acclimatization period . The diet was a standard commerical

5
5~ 

• 
rodent feed (Wayne Lab—Blox , Allied Mills , Inc., Chicago, Ill.) 

S

~1
l 

• 
2
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obtained in pulverized form for food consumption measurements. Food

and water were provided ad libitum.

• 2. Irradiation Facility S

The irradiation facility has been described completely in a

previous report.~° It was contained in a typical laboratory room

maintained under slight positive air pressure minimizing outside con—

tamination. Access was restricted to personnel concerned with this 
S

research, who- wore clean laboratory jackets, masks and gloyes. Room

air was circulated at 23 room volumes per hour and filtered by I1EPA

and activated alumina filters. Illumination was.provided 12 hours

each day, beginning at 6:00 a.m., from room and chamber lights. Tern—

t perature was controlled at 22° ± 2°C and continuously recorded; rela— S

tive humidity was not controlled but a continuous record indicated

• 
- it remained between 257. to 55%.

There were six identical exposure chambers contained in three

racks, each rack consisting of an upper and a lower chamber. Each

exposure chamber contained 16 nonmetallic cages described previously,
10

providing food from a 250—cm3 glass jar and water from a glass sipper S

tube and 250—cm3 glass bottle. Chambers were horizontal , parallel

- plate capacitors with an upper plate of aluminum screen,, a lower plate 
S

of aluminum sheet, and an average plate separation of 46.4 ± 0.3 cm (S.D.) .

A signal—generating and signal—monitoring system provided the

45 Hz voltage, which could be independently varied from a nominally zero

3
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• S

S , field strength value up to 1000 V/m (RMS) for eich chamber. This

system contained two signal generators to provide a backup generator

if the primary signal generator failed and to sound an alarm if both

systems failed. Voltage and frequency ‘were routinely measured to

• within 40.5%.

The 45 Hz exposure field and existing ELF fields were measured

by the lIT Research Institute, Chicago, Illinois, to provide quantita—

• tive information. Data were obtained for electric and magnetic fields

at 15, 45, 60 and 180 HZ and were presented in the report of this

• facility .10 The largest ambient fields were found at 60 Hz as expected

because this is the frequency used for electric power . Even though

4 these 60 Hz field strengths were typical of those found within office

and residential environments ,~~ the possibilit y of this electric field

perturbing the results of these experiments was considered in the fol—

lowing manner . The average value of the 60 Hz electric field per

cage was obtained for each animal position. These average field

strengths were separated into four groups for use in determining if an

interaction could be found with the exposure field.
I

3. Experimental Design

•1 Four experiments (lettered E through H) were performed using

the six exposure chambers, each containing 16 animals housed one per

cag. (see Table 1). Five field strengths of 2, 10, 20, 50 and 100 V/a

(RMS) were used in experiments E, F and H in an attempt to observe a
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. 
dose—versus—effect relationship. In addition, these values cover the

range of field strengths reported by Naval et al ..8 to have produced

the effects previously mentioned. Experiment C was designed to inaxi—

S aize the number of animals for one field strength by using three 1
5 5 chambers as controls and three chambers at a field strength of 20 V/rn I

(RMS) (see Table 2). This configuration minimizes the chance of

making a type—Il error, which is failing to declare a result signlf 1—

cant for a fixed a—level. The field strength of 20 V/m (EMS) was

chosen because this value produced the effects observed by Noval at al.8,

and it represents a field strength approximately one hundred times

S larger than the ELF Communication System would generate. Because of

S the large number of animals in each 45 Hz group, they can be further

classified into the four 60 Hz field strength group s (see Table 2).

• This two—way classification was analyzed with the two—way analysis of

• variance technique to determine if the 45 Hz and 60 Hz fields interacted.

Chambers were permanently numbered from one through six for

j reference, and chamber bias was minimized by utilizing each chamber as

a control or for a given field strength only once (see Table 3).

S After the exposure period , animals were individually withdrawn

from the exposure room one at a time, given an intraperitoneal injection S

of chioral hydrate at a dose of 36 mg per 100 g of body weight , and

placed in a clean cage until one animal from each group had been ob— •

tam ed and all six of these animals became unconscious • In this manner ,

I t

5
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six animals at a time were taken to a separate room where euthanasia

- was completed by heart puncture and exsanguination. Three milliliters

of anticoagulated blood were used for hematological analysis . The

remainder of the sample was allowed to clot for 1 hour at room tam—

:1 perature, then was centrifuged to remove the clot , separated into

aliquots and frozen at —60 °C for later biochemical analysis.. For

:‘I . 
experiments C and H , this procedure was modified in three ways to

eliminate variability caused by recent food consumption and aggressive

behavior exhibited by the six animals when placed together in one S

cage. First , food was withdrawn at 4:00 p.m. on the day before

euthanasia; second , animals i~ere kept in separate cages until euthanasia;

and third , plasma was obtained from blood containing 5 x iO~~ N potas—

• sium ethylenediamine tetraaeetate.

4. Biochemical Analysis

Total protein and globulin assays were performed on the Auto S

Analyzer (Technicon Corp., Tarrytown, N.Y .) by the technique of

S Sobocinski .g~ 
~~~12 Glucose , cholesterol, triglycerides and total S

lipids were assayed using commercial reagents and standards from

Boehringer Mannheim Corporation (B .M.C., 219 E. 44th Street , New York ,

N.Y.) with the following catalog numbers : 15715, 15738, 15989 and

• 15991, respectively . Unknowns and quantitative serum controls 
S

(Monitrol I and II , Dade Division, American Hospital Supply Corp.,

Miami, Florida) were assayed simultaneously in a random sequence.

6 
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5. ue.matoiogy
S 

Red and white cell counts were performed on the Coulter

-: Counter Model B (Coulter Electronics, Inc., 590 W. 20th Street,

Hialeah, Florida). Hematocrit values were obtained by reading

S capillary tubes after centrifugat ion , and hemoglobin was estimated

by the cyanznethemoglobin method employing Drabkln’s solution from

Hycel, Inc., Houston, Texas.

• 6. Pathology

S Necropsies were performed on a minimum of four randomly

selected animals from each group . Tissues from the skin, brain ,

salivary gland, lung, heart, •stomach, duodenum, cecum or colon,

liver, spleen, kidney, urinary bladder, adrenal gland, pancreas

and testes were saved in 10% buffered formalin for histopathologic

S examination. Adrenal glands and spleen were weighed when removed S

• from the body. Tissue preparation and staining were performed

according to accepted methods, as outlined in the Armed Forces

Institute of Pathology Manual.13 Hematoxylin and eosin (H & E)

:4 were routinely used, but selected samples were submitted to Cormori’s S

methenamine silver stain, Brown—Brenn tissue gram stain and the 
S S

periodic acid—Schiff (PAS) reaction. S

7. Statistical Analysis S

Histograms of individual observations were used to deterpiine 
S

S 
• 

if nonparametric statistical tests should be employed . Body weight,

L.. 
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food consumption and water consumption data were analyzed using the

• t—test or analysis of variance followed by the Neuman—Keuls test’4

S if significance (p < 0.05) was observed. For biochemical and histo—

S logical analyses, significance (p <0.05) was tested employing the

one—way analysis and multiple pairwise comparisons of the Krus kal—

Wallis tests’5 or the Mann—Whitney test.
16 S

III. RESULTS

-
S 

Dur ing these experiments the exposure facility operated without

failure. Routine monitoring of the signal—generating systems, at

least three times a week, revealed that the chamber voltages remained

constant to within +4% and —2% and the 45 Hz frequency did not vary

S 

• 

more than ± 0.2%.

In this research, growth is defined as the net change in body

weight of the test animal. Due to the short duration of these experi—

ments and the fact that these animals used were approximately the

same age and observed for the same length of time, average per day

values of growth, food consumption and water consumption per animal

are valid measures to use in comparing groups within an experiment. 
S

These values were calculated by obtaining the total change in body S

weight or the total weight of food or water consumed f or each animal S

over the 28—day exposure period and dividing by 28. 
5

S

j~ 

8

~ 
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1. 60 Hz Ambient Electric Field Analysis S

In an attempt to assess the possible effects of the ambient

60 Hz electric field, the average values of the field strength per

S 
cage were obtained and separated into four groups.5 Two—way analysis

of variance, using the 45 Hz 60 Hz field . strengths in a two—by—four

• classification shown in Table 2 , was performed on the average per

day values of growth , food consumption and water consumption of

experiment C. The results of this analysis are summarized~ in Table

4 and graphically summarized in Appendix A,. Differences between 45 Hz

groups were not statistically significant (p > 0.05), nor was the

• interaction between the 45 Hz and 60 Hz fields found to be significant

-~ for growth, food consumption and water consumption. Further, there

• 

was no effect on growth attributable to the 60 Hz field. The statis—

S 
‘ tical differences found in the food consumption and water consumption 

S

• analyses occurred only between the highest and lowest field strength

groups. Because these significant differences only occurred between

exposure groups whose initial body weight and growth were markedly

4 elevated, it is just as likely that these significant differences are

attributable to the dependent relationship that food and water con—

sumption have with both growth and initial body weight. -The initial

body weight, growth, food and water consumption are graphically

summarized in Appendix A. To complete the 60 Hz analysis, the b~io—

chemical and hematological data were tested for significance; results

9
.
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are presented in Table 5. Significance occurred in total protein

and globulin data only between the highest and next—highest field

strength groups, and in the red blood cell data only between the

lowest and next—lowest field strength groups. Because no signifi—

cant differences were observed for any variable between the highest

and lowest field strength groups or between the two field strength

S 
groups with 36 animals each, no biological significance is attri—

buted to these differences.

2. Growth , Food Consumption and Itlater Consumption at 45 Hz

Figure 1 summarizes the average body weight and the daily -

growth data for each group of the four experiments during the ex—

P posure period. Figures 2 and 3 suimsarize the cumulative and per—

day food and water consumption, respectively, for each group of

these experiments. These graphs, particularly the per—day graphs,

S 

illustrate the well—controlled nature of these variables. The

small variations observed in the body—weight change/day graphs

(e.g., in C experiment on days 10, 18 and 25) always occurred after

the cage litter was changed and may result from the animal’s attempt

to mark his new bedding by defecation . Not ice that these readily

:1 visible dips in the per—day growth produce a virtually indistinguish—

able displacement in the average body—weight curves . Statistical

analysis of the average per—day growth , food and water consumption

• data versus 45 Hz field strengths (see Table 6) produced significanc e

10 
5
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~~~ ! in the growth and food consumption for experiment F. These average

group values for each experiment are plotted against the applied 45

Hz field strength in Figure 4 to determine if a relationship to the

applied field strength can be observed. In the growth analysis of

‘1 experiment F , the control group was not found to be different from
S 

- 
any irradiate, and only the 100 V/rn group was found to be statisti-

cally different from the 2, 20 and 50 VIm groups but not from the

control or 10 V/rn groups.. In the food consumption analysis of ex-

periment F, the only significance was between the 20 V/rn and the

100 V/rn and 10 V/rn groups. S

3. Biochemistry and Hematology at 45 Hz

The individual values for each animal of the measured bio—

S chemical and hematological variables and statistical summaries for

each group are presented in Appendix C. Table 7 summarizes the

results from the statistical analysis of these data. Statistically S

significant findings (p < 0.05) for these variables are summarized

below.

Total protein: In experiment H, the only significant dif-

ference occurred between the control group and the 100 V/a group

(see Figure 5).

Clobulin: In experiment H, the only significant difference

occurred between the control group and the 100 VIm group (see Figure

5 5) .

11
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Glucose: In experiment E, the only significant difference

found was between the control and 2 V/rn, groups. In experiment F,

significant differences occurred only between the 100 V/a group and

S the control and 20 V/rn groups. In experiment H, the only significant

difference occurred between the control group and the 100 V/rn group

S (see Figure 5).

Total Lipids: In experiment E, the only significant dif—

ference occurred between the 2 V/m group and 100 V/rn group (see

Figure 6).

S Cholesterol: No significant differences were found (see

4 Figure 6). 
- 

S - 

S

Triglycerides: No significant differences were found (see

S 

• Figure 6).

Red Blood Cel]g: In experiment E, significant differences 
S

were found between the 2 V/rn group and the 10, 20, 50 and 100 V/m

groups and between the -control group and the 2, 10 and 50 V/m groups

(see Figure 7).

White Blood Cells: No significant differences were found

1 (see Figure 7).

Segmented Neutrophils (POLTI; No significant differences

S were found (see Figure 7).

- 
, 

Lymphocytes: No significant differences were found (see

S Figure 8). 

SSS-- --

.
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Rematocrit: In experiment E, significant differences were

- 

5

S 

found between the 2 V/a group and the control and 50 V/a (see Figure

8).

Hemoglobin: In experiment B, the only significant difference S

~ I 
found was between the 2 V/rn group and the 50 V/rn group. 

S

It was noted that the group—to-group variability (in Figures

5, 6, 7, and 8) and the within-group variability for glucose, total

lipids, cholesterol, triglyceride, red blood cell, hematocrit and

hemoglobin values were markedly reduced by the improved sacrifice

technique. This improvement was probably caused by the fact that all

animals were fasted for approximately equal times and were not excited

due to placement in separate cages until euthanasia . There should

S 

- 

be no differences in the plasma or serum values of the biochemical

variables used in this study . After assaying for serum triglyceride
S 

in experiments E and F , it was discovered that the values for the

standards were incorrect because of the presence of free glycerol .

j 
S The values reported in Appendix C and the group medians of Figures 6

must be corrected by multiplying by 0.66 . This constant factor does

not alter the results from statistical analysis. The accuracy of this

- 
correction factor and of the measurements in experiments C and H were

verified using two independent standards (Precilip, Boehr inger—Mannheim

S Corp., New York, N.Y., and Triolein, Sigma Chemical Co., St. Louis, Mo.)

S 

• and molar absorptivity of the reduced form of nicotinarnide—adenine—
S 

dinucleotide (NADS).

- 

13
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4. Pathology at 45 Rz

S All animals used in this analysis were coded and analyzed in

a blind manner . No gross lesions or differences in adrenal and spleen

weights were observed at necropsy, and no significant microscopic

changes were present in any of the tissues. Incidental findings are

as follows:

a. Small (6— 8 cells ) foci of lymphocytes were present in 39

S livers. This accumulation is routinely seen in our issue stock.

b. Small accumulations of macrophages were present in 12

lungs . They were spread throughout all groups including the controls S

and were statistically insignificant. S

S c. Small, areas of tubular degeneration were present in 8

kidneys. Again , these were in all groups and controls. In addition , S

S 
2 polycystic kidneys were found . This lesion is expected to occur

with a low rate of frequency in “normal” S—D rats.’7
I - 

.

IV. DISCUSSION AND CONCLUSIONS

- The results from resea rch concerned with the effects from exposure

to electric and magnetic ELF fields are .ztrsuely difficult to assess

because of the number of variables that may influenc e experiments of

14 
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this type. Until recently, ELF radiation has not been included in

- the large number of variables that could influence biological

S experiments . Even when this radiation is not considered , it is vir—

S 
tually impossible to control——much less monitor——all of these van —

ables . However, once ELF radiation is included as a potential source

— 1 of biological effect, the number of variables becomes even larger.

Theoretically , ELF radiation can be separated easily into

terrestrial and man—made radiation. This convenient separation al-

lows this research to be considered in the following manner . The

terrestrial fields were not measured for this research ; however, this

ss~~ laboratory and the room which was used for exposure will probably S

not have their ELF—shielding characteristics changed vithin the near

- 
future. Therefore , if terrestrial fields become a serious considera— S

tion in assessing this work, these fields could probably be measured. S

Man—made ELF fields are found anywhere electric power is used at

frequencies from 25 Hz to 60 Hz.
18 For example, under certain high

voltage power lines, electric field strengths of thousands of volts

per meter are found ,’9 and in the laboratory, every electric appliance

that is on becomes an ELF irradiator .1’° To account for these fields,

the lIT Research Institute measured the ELF fields of this exposure

S facility and found that the most significant. field strength was for

the electric field at 60 Hz.1’° This electric field has been fully

documented and its effect on these experiments was tested by employ ing S

•15 
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two—way analysis of variance , No significant differences (p<0.05)

were f ound in growth for the 45 Hz or 60 Hz fields; and further, no

significant interaction was observed on growth , food consumption or

water consumption by these two fields. These findings and the fact

S that no significant differences were found between the two 60 Hz groups -

of 36 animals each led to the conclusion that the 60 Hz fields in this

S experiment did not produce a biological effect nor would it have inter-

fered with an analysis of only the 45 Hz data.

After analysis with the 45 Hz field strengths, no significant 
-

S differences were observed in any experiment for the following van — 
-

ables : water consumption , bLood cholesterol , blood triglycerides,

white blood count, segmented neurophils , lymphocytes, adrenal weights

and spleen weights. No significant differences were observed in any of

the histopathological analyses. For the following variables, the only

observed significant differences occurred between irradiated groups:

growth, food consumption, blood total l-ipids and hemoglobin. Signi—

ficant differences between the control and irradiated groups only

occurred for total protein, globulin , red blood cells and hemotocrit.

Further, no dose—relationship was observed between the exposure field

strength and any of the variables studied. The most unequivocal re—

sults came from experiment C, in which 48 animals were employed for

both control and 20 V/rn—exposed groups . No significant differences

were observed for any of the variables measured in this experiment .

The findings of this research are consistent with the work o,f

16 5
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S Knickerbocker at al.20 and Krueger and Reed .21 Knickerbocker et al. 
S

S 

exposed male mice to a vertical electric field of 157,000 V/rn, at
) 

S

60 Hz , for 10 1/2 months (6 1/2 hours each day ) and analyzed for

differences in growth, reproduction , gross pathology and histopatho—

S logy. Although they noted that the unexposed male progenies of the -

exposed animals did not grow to be as heavy as the male progenies of

the control animals , no other statistical or biological differences
S 

were observed . Krueger and Reed exposed f emale mice to horizontal

electric fields to 100 V/rn at both 45 Hz and 75 Hz. No statistical

S differences were observed between exposed and control aniamls in rate -

of growth , serotonin levels of blood and brain , or susceptibility to

challenge by influenza virus. -

In a final attemp t to determine if ambient fields could have

S lowered growth of all experimental groups , the following comparison

S was made. The average growth rate for 96 similar animals used in a

pilot experiment was found to be 7.8 grams per day per animal. These

animals were fed and handled using procedures identical to those in S 
-

experiments E, F, C and H; however , they were caged in standard number 
S

two mesh and sheet stainless steel rat cages . At our request , lIT Re—

search Institute determined that these cages provided better than

—40 dB of electric field shielding at 60 Hz 22 which determined that

4 these animals were grown for 28 days in an ambient 60 Hz electric

- field which was less than 0.010 V/rn (EMS). Had the ambient electric

fields present in E , F , C and H produced a growth reduction in all

S 

‘~~ 

- 

S
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experimental groups of at least 202, the smallest growth reduction

reported by Noval e~, ~~,• , 
8 then these shielded animals should have

growth rates greater than 9.2 grams per day per animal • The growth

rate of these animals, 7.8 grams per day per animal, is well within

the growth rates measured for the six groups of animals in experiment

F (see Figure. 4), which were as young as these pilot animals.

After exposing 384 young, male Sprague—Dawley rats for 28 days

- 
to 45 Hz vertical electrical field strengths of 2, 10, 20, 50 and

100 V/m (EMS), no biologically significant differences were observed

in any of the measured variables. Further, no dose—relationship was

found for any of these variables versus the applied 45 Hz field

strengths. ‘Finally, if indeed there were effects, produced at ELF

frequencies from electric field strengths of these magnitudes, then

S much of past biological research becomes jeopardized, because these S

- field strengths are common to ordinary laboratories.

S i  -

j

1 
-
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Table 1. Experimental Design and Animal Usage

EXPOSURE EXPERIMENTAL GROUP
S 5 CONDITIONS

(v/H) 
- 

E 
—_F G H _

Controls 16 16 i6 ,i6 ,i6 16
2 16 i6 16
10 16 i6 16
20 16 16 i6,i6,i6 i6
50 16 16 16
100 16 16 

- 
16

Animals/Group 96 96 
- 

9 
- 

96

Total Animals 384

me S

Table 2. The Number of Animals In Each Group of the 45 Hz and 60 Hz
Tvo—Wa~r Analysis of Experiment G.

FREQUENCY FIELD STRENGTH
(Hz) 

~V/m(RMS ))

~~ 60 Total
.21_ .1e2 .53— .814 1.1—1.7 2.6—3.8 Animals

‘~~ 0 24 8 12 4 48

S 
- 

20 12 4 24 - 8 48

Total
Animals 36 12 36 12

_ _ S
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Table 3. Applied 45 Hz Electric Field Strengths to Each Chamber per
- Experiment

EXPOSURE CHAMBER 145 Hz FIELD STRENGTH (V/m(RMS)) S

S 
EXPERIMENT

NUMBER POSITION E F G H

S 

1 U C 100 20 50
2 L 2 10 C 5 20
3 U 10 2 20 C
14 L 20 50, C 10
5 U 50 20 C 100 5

6 L 100 C 20 2

16 animals per chamber S

S C denotes control group (no 45 Hz fields applied )
S U denotes upper chambers
S 

L denotes lower chambers

Table 14. StatistIcal Summary of the Two-Way Analyses of Variance on 45 Hz
and 60 Hz Field Strengths of Experiment G

S FACTOR ONE FACTOR TWO S

VARIABLE 45 Hz 60 Hz INTERACTION

bRW/ t~ Day - - -
~Food/6 Day — * —

AWater/A Day - 5* -

S — Not significant (p > 0.05)
S 

* Significant (p < 0.05 )
~• Significant (p < 0.01

S 

• 

5 

5

_ _ _ _ _

5 . - S 5 5 ~~~~~S S S 5 5 S



— 5-5 _ s_s~~~s_ 
_ _

- 5 - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -— 5—- 5 . . — —-5—— 

- 
S

S -

S Table 5. Statistical Summary of the Kruskal—Wallis Analysis on 60 Hz

S 
Field Strengths of Experiment 0

VARIABLE SIGNIFICANCE

TP *

S GLOB ** S 
S

S GLY - 
-

m - - 
-

-
~ CHOL —

-i S TRIG - 
S

RBC - 
*

w~c - 
S

POLY - -

LYHS -

HCT —

BOB -

j S 
— Not significant (p > 0.05) 

- - 

- 

-

1 * Significant differ.ence (p -c 0.05)
** Significant difference (p < 0.01) -

- 
-

I I Table 6. Statistical Summary of the Analysis of Variance of Growth,
Food Consumption and Water Consumption

5 1  
EXPER IMENT

VARIABLE B F 0 H

:11 ~~BW/A- Day — ** — —
4 A Food/A Day — ** — -

A Water/A Day — — — — S

— Not significant (p > 0.05) -
- S 

* Significant difference (p < 0.05)
** Significant difference (p c 0.01)

- 

- 

5_--—5 _ _ _
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Table 7. Statistical. S~.umnii ry of the Kruskal—Wallis Analysis of the
- Blood Biochemistry and Hemato1o~~r Data

S Fi~ ERIMENT - S

S 

VARIABLE E F -G H

TP — — — *

S GLOB - - - *

GLU - ** * — * S

I TL - - S

I CHOL - - — -
TRIG - - - - S
RBC ** CC — — -

- 
WBC — — — —

POLY - - - -
LYHS - - - - - 

5

S HCT CC - - - - - - 

S

11GB *- — — - - 

S

MONO •within normal limits
BOB - within normal limits

— Not significant (p 0.05)
S * Significant difference (p < 0.05 )

- 

S ~~ Significant difference (p < 0.01)

--1 
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4 APPENDIX A - -

1 Graphical Summary of Initial Body Weight , Growth ,

Food and Water Consumption Data Versus Ambient 60 Hz Field Strengths

-~~ This appendix graphically summarizes the growth (Figure A—i),

-~~ initi al body weight (Figure A—2), food consumption (Figure A—3),

and water consumption (Figure A—4) for experiment 0 versus the

average value per cage for the ambient 60 Hz electric field strength .
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Figure A-i . 60 Hz ANALYSIS
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- Figure A-2. 
- 60 Hz ANALYSIS
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Figure A-3. 60 Hz ANALYSIS
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Pigur. A-4. 60 Hz ANALYSIS 
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APPENDIX B

S 

Daily Su ary of Body Weight , Growth and Cumulative

and Daily Consumption of Food and Water S

The following seven Tables (B—i through B—i) summarize the

actual raw growth and consumption data for each experimental group

of the four experiments, E, F, G, and H. In addition, the date

- - for day during which data was obtained and a summary of the tempera- S

ture and relative humidity history are provided .

The field strength and chamber position (either upper or lower)

for any group can be obtained from Table 3 of the text .

The headings for each column are defined , proceed ing from left

S to right , as:

DATE: date these data were obtained ; expressed as
S 

- day/month/last digit of the year

DAY: the number of days these animals have been exposed 
S

the average ± the range of room temperature (°F) ,
taken over the interval , from the previous data day S

to this day . S

HUMIDITY : the average ± the range of relative humidity (%RH) ,
taken over the interva l from the previous data day
to this day

- N: the number of animals in each group , either 16 or 48,
or when an animal’s food or water consumpt ion could
not be accurately measured due to an accident (e.g.,

S bottle was spilled), it then becomes the smallest
- number of animals used for any one of the calculations

S S for this date
~S.

BODY WEIGHT:
XBAR the average mass (g) per animal for this group

SD the standard deviation of XBAR (g)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S ~~~~~~ S-5S SS
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lIAR Av rags change in mass per day (g/day ) per animal
for this group, taken over the interval from the
pravious data day to this day

SD the standard deviation of XBAR (g)

FOOD CONSUMED AND WATER CONSUMED :

lIAR average food (water) consumed per day (g/day) per
animal for this group , taken over the interval from
the previous data day to this day S

SD standard deviation of XB.AR (g/day )

TOTAL TO DATE: average food (water) cumulative food consumed (g)
5 per animal from day zero to this day

SD standard deviation TOTAL TO DATE (g)

*SUPERSCRIPT : this symbol is used to note that the data from all
animals could not be used; there n a 16 for experi-
ments E, F and H or n = 48 for exper imentG. Further

S information is provided in the next paragraph .

It was necessary to delete three animals from experiment P of S

these experiments because they accidently went without water over a

weekend . This acciden.t occurred early in this experiment , and these

animals resumed normal drinking, eating and growth values; therefore,

S --I these animals were not deleted from the biochemical and hematological

analyses. Because one animal was deleted from group two (see Table B—3)

and two animals were deleted from group six (see Table B—4), asterisks

indicate that less than the normal number of animals was used for each

day .
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S 45-’ IS’S 15 75-4—9 57+ 5— I II 355.01 21.58 6.63 4.97 31.43 3.25 517.44 29.60 43.63 7.08 701.31 100.20

S 2$~ 4._S ii 71.1—S 43+ 0+ 3 *8 319.?? 40.13 4.65 1.63 30.6? 2.07 409.44 34.59 43.94 6.92 9*3.25 126.12

30+ 4.5 23 7*40-0 SI’ S— * *8 379.23 29.14 4.73 1.1? 31.66 3.99 672.77 39.35 43.96 6.99 1001.12 139.37

2’ 9.-S 25 7*40-0 54. 1- 1 18 505. 19 20.20 2.94 1.48 29.92 3.22 734.47 44.69 42.46 6.36 1076.04 *51.56

h Our 2
FOCI 400170 ) 1*132 CONSIJIOD

ICIY *0*047 0*6. 005Y UT. 1324*. 70742.j SAT! MV TV? IUIIPIW N 3041 SD 3045 $1 300$ SD TO DI!! SD 30*1 SD TO DAT! SD

V.’ 4_I • 544-I 0+ 1-5  *5 2*7.44 *4.55 0.50 5.00 0.10 5.55 8.55 4.00 I l l  0.05 0.05 5.00

8’ 415 4 72’S-I 40. 0— I II 233. 13 14.31 0.24 1.12 25.32 3.99 38.64 7.10 42 .33 6.11 14.45 *2.27
- I II.’ 45  4 7244-S 34’ I— 4 *0 247.25 *4.54 8.88 L I I  25.96 1.0$ *00.56 5.50 ~3.SI 4.07 *70.56 *5.62

*4’ 4.-I V P2,5- I 30+ I— 4 18 273.03 41.71 S.SS 5.11 21.33 8.06 193.54 22.44 41.51 11.95 295.80 30.74
S 

Is.’ 4.5 5 72’S-I 44+ 4— 5 292.55 10.19 ISIS 3.21 29.74 2.99 153.11 26.59 43.8* 8.29 302.20 58.00
- S *IS. 4_I II  P1+1-S 42+ 6- 2 3 357 44 $1.31 7.13 *4 ?  24.32 5.44 385.85 24.50 42.41 3 4 0  450.35 13.26

- 
h F  4_S 4 7144-I 40+ 5— 2 18 329.45 *1.41 7.3? 1.54 31.10 2.17 400.14 24.41 41.2? 5.54 550.16 00.90

23.- 4#5 II 7444-0 44’ 0— 4 II 343.50 *0.90 7.49 1.91 30.8? 4.05 403.40 20 .45 44.95 8.02 198.06 II.?!

- - 
45-’ 415 *5 70+2-S 57+ 5— * II 353.24 *5.07 -4.04 4.00 31.11 4.35 522.7* 29.03 42 .53 9.34 772.13 *0Oi24

-
- 1 - 40+ 4.1 4* P1.0—I 43+ 5- 1 *5 370.2? *5.22 3.50 1.07 34.14 2.9* 819.12 32 .3? 43.14 0.37 907.54 *24.98

- . ~~ ~~~~~~ s~. 0+ i Is 740.1$ 20.5* 3.9* 1.51 31.17 2.9? 601.48 37.01 45.73 *5.29 990.59 *35.74

2.. 1._S 25 7*44-0 54+ S — I  II 304.53 20.80 3.2* $55  29.95 2.54 74 1.41 35.43 41.0? 6.14 1087.34 *53.50

DCIV *024K? 0*6. DCIV UT. 
£008 COMSIJIOD 1*111 40*1*70)

III! SOY TV? 80*191W N 30*0 SD 10*4 SD 4*0 SD 10 DOT! SD 10*1 SD TO DAT! SD

S 7..’ 4.5 I 0,0-I S. I — I  II 2*3.78 1.07 0.00 5.00 0.50 5.00 0.50 0.00 0.00 5.55 S O S  SO S

8.’ 4.-I 1 7444-I ll. 0+ * IS 228.09 *1.31 0.5? 5.24 44.5* - 4.54 43.13 S I ?  30.33 9.15 75.67 15.30

II . ’  415 4 1440-0 34. 3. 4 IS 144.11 12.14 0.8* 3.53 25.54 * 5 2  *00.10 5.1* 41.39 3.13 *13.31 5.30

II’ 4._S V 72’S-I II . I— 4 II 274.94 11.71 5.54 1.29 21.72 1.45 *04.06 11.22 42.53 3.66 289.45 25.34

*81 41 8 7244-0 44+ 4— * *5 400.0* 3.34 7.93 I.?? 21.53 3.34 2 4 1 . 13  *8.84 38.31 2.8* 360.94 42.41
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5 7001) 6045*0011 1*722 CO4SU*OD
~~~Y *0*0K? 046. POSY MI. 70101. TOTAL

MI! SAY TV? 130151W N 4*4 10 7005 SD 1405 SD 70 DAT! SD 10*1 48 TO DAT! SD

- 
7’ 4.1 I 541-S 5+ 0- S II 4*5.40 *5.4? 5.80 5.55 5.85 5.00 5.00 0.50 0.00 0.00 0.00 0.00

0, 4._S 4 P1’S-S ii. I- I II 232.54 II JP 0.35 1. 1$ 24 .45 1.91 S2.91 3.9? 44.05 4.60 59.7$ 9.2*

II ’ 4’S 4 1244-5 34+ I- 4 IS 240.54 *9.15 S.5S 1.91 17.23 l I E • IOP .3I 7.10 45.82 5.25 351.94 25.50

*41 46 r ~~~~~ is. i- a *s 275.4* 70.41 5.79 S N  35.44 3.05 *12.10 *0.73 44.55 5.55 327.40 36.17

*814.5 I P240-I 41+ 4- 1 II 29* 34 21.4? 4.5? (.05 29.05 2.77 250.79 21.94 47 .11  3.73 42 * 19 45 .S6
S S * -

II.’ 415 II  PI ’I-~S 41+ 5— 2 II 305.5? 43.55 V I I  1.45 25.55 1.92 )SP.79 23.59 47.15 5.99 516.51 57.43
S lI.’4 ._S *4 71’I-I 45- 5- 4 II 123.21 74.5? P S I  1.91 14.59 1.10 391.55 34. 29 40.52 P.00 113.57 79.91

- 43. 46 *5 P2’S-I 42’ 4- 4 II 34* 54 47.33 4 * 5  1.5* 31.15 3.5* 462.14 35.53 45.43 5.34 753.93 93.43
45.’ lii II 70+Z~0 17+ 41 * IS 352.94 29.9? 5.14 2.94 35.23 4.35 523.4* *~~~ 1 1 . 1 4  S!’j I I . .fl

2I’46 2* 71’S-S 43+ 5- 3 IS 145.47 32.10 4.55 (.74 14.2* 2.93 424.04 9 5 * 2  40.04 9.74 935.47 *44 .47

L PS’ 4.1 21 7144-5 53+ 5- 1 IS 374.5* 134.51 4.17 *5 2  11.62 4.35 143.21 44.44 45.63 *5.35 *519. 12 111. 48

4-’ 515 II 71.1-I 94+ 1 * IS 352.05 35.44 4.52 (.45 55.37 4.33 744.4* 75.03 41.5? 9.41 1154.01 *13.2?

L~~~: 
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H -
S 7005 COISIIPO) 1*122 $043410) S

OIlY *015*1? CII. POSY III. TOTAI 11.70*.
SOT! MV 7?? 1130091W II 10*4 50 14*1 1) ~~~~ SD 70 5*11 SD 3003 1) TO DATE SD

IS.’ $15 S 5.1-I 0+ 4- 5 5 47.44 5.50 5.05 0.55 5.55 5.05 S.5S SN  0.50 S N  5.55 0.58

r *1’ 5,1 4 P4.1-I 52, 4— 4 IS 92.85 *1.71 2.43 1.4$ *5.73 1.52 31.40 3.54 - 24.94 2,93 49.9? 5.S?

*41 5_I 4 74+1-0 55. I I 15 100.14 *2.59 0.53 1.09 21.25 (.14 73 99 8.39 29.44 2.53 (00.56 *0.08

*1-’ P’S P P2.1-S 5?. I- I II *95.42 *5 53 0.74 1.41 22.35 2.00 147.13 2.30 23.29 2 8 5  254.12 *0.33
VI, 5,5 5 73.1-5 50. I— S IS 2*2.3? 15.2$ 5.5? 1.04 24.20 2.23 *55.53 44.3? 32.46 2.52 451.54 23.53 

I -

23’ S’S II  P440-I 53. 54 3 IS 235.52 IS IS 0.SS 1.75 24.59 4.2? 444 .0? 25.52 31.20 4.43 345.31 31.53

211 5_I *4 7545-3 P1+15—IS IS 497.51 IS.34 1.55 1.1? 25.7S 4.54 322. 15 27.25 37.00 4.29 451.25 43.53

251 5.5 IS PS’S-I 44. 4- 4 IS 412.65 25.2? 7.45 3.52 25.79 2.13 373.75 SI PS 35.?? 4.72 125.03 53.50

IS’ $.‘5 IS P4.044 SD. 2— S IS h I S S  25.40 1.11 1.03 45.11 2.01 465.95 34.34 45.43 3.75 8SS.P3 51.40
S *

21 4.-I 4* 724*-s 5*. I— S *5 3 11.30 22 55 7.5* 1.5* 2?.?? 2. 38 509 .35 30 .?? 35.05 4,34 727.54 6l.3~S S S *

4’ S’S 23 7*40-I 0?. I— S *5 327.52 22.92 7.52 2.54 20.95 3.42 547.33 41.7 1 40.34 4.41 509.34 75.24

4. 505 25 45.2-8 40+ 5- 5 *4 335.44 24.97 5.71 1.11 25.45 2.43 $24. 12 44.14 11.40 4.33 057.29 82.02

1’ S_I 25 7345-5 03+ 5— 5 4 337.5? 23.55 0.5* 5.97 27.89 1.98 707.05 49.54 36.96 4.17 *053~ II 92.66

?ocs ca*s*,ts 1*722 cCHIuPOD
DCIV *0*047 CIII. POSY WT, 7010*. TOTAL

NT! MY TV? IIMIl(1V N 30*1 50 10*4 SD 042 1) 10 DOT! 1) 70*4 SD 10 5012 SD

It. 5.-S 5 545-5 5+ 5 I IS 29.55 5.04 I I I  SOS 5.55 5.55 5.55 5.05 0.50 1.11 455 0.85
S S S

141 1.45 2 P4.1-I 52+ 4- 2 15 *40.25 5.3? 9.37 3.55 *1.11 1.13 34.38 3.97 29.8? 3.41 55.33 0.61
S S S

IS’ 5i5 4 P1.1-S SI’ I— I IS £55 .44 11.22 1.05 4.55 23.35 1.55 73.05. 4.11 30.43 4.21 113.15 14.32
S S S

*9’ 5,5 7 74.1-5 37+ I— I IS 191.72 *2.55 5.43 2.43 ?3.S5 1.75 (45.30 (8.54 29 5* 3.9? 2S0.53 23.50
S S S S

2*’ 515 1 P3’S-I 55. I— S *5 305.4* £3.11 5.24 2.36 24.52- 2.05 317.15 *3.4? 32.45 3.51 2S5 J1 30.49
S * S

751 5.5 II  P4.5-I S34- S— 3 *5 224.54 *4.55 S I ?  2.7$ ~~~~~ 2 . I S  247 .72 17. 11 45.15 4.55 346.59. 38.70
S * S

251 3.5 II 7544-3 75+ 15-IS IS 254 25 14. 13 1.24 2.7? 23. 75 2.50 324.1* 22.55 37.1? 4.52 490.5$ 51.30
* S S S

2S 415 IS P545- I 54+ 4- 4 IS 457.53 34.5? P.51 2.34 24. 24 2. I S  377.3 25.34 35.70 4.23 537.55 50.9?
S S S

3515.-S 5 P2’S-I 50+ 4-. 5 35 302.30 I7 97 7.43 2.50 27.50 3.12 4W.69 IS.7I 43.41 5.5* 624 .37
S S

515.5 4* P4.1-S SI. I— I *4 302.59 14.8 1 7.22 3.09 25.2* 1.12 517.34 33.63 39.65 6.2* 743.1? 53,3~S
5 5  S S

40 515 71 7140-I 42+ I- S IS 3 19.69 25.91 8.55 4.30 29.41 2.59 571.10 35.12 43.27 4.4? 525.71 91 04
S S S

5. S’S 43 11.2-5 50+ I- S IS 335.33 22.97 9.32 1.95 25.26 1.73 632.60 45 .99 41.04 3.92 907 .79 98.04-
S S - S

S’S_I ll P144—I 60+ 5— 5 IS 334.71 23.55 8.73 2.35 25.39 2.75 7*7 .04 45.32 36.?? 5.20 1811.09 I 1 3 7*

450W 2
7000 6041*205 1*111 CCNIII0D

POSY 1015*1? CIII . POSY Mr. 7010* 10~AL
Sail DAY IV? IIRISP41Y N 30*1 5* 30*? SD 10*0 ID TO lOll 50 744*! SD 70 5*75 5)

*4’ 5.5 5 544-5 0. 0- I II *45.50 *4.23 5.50 5.50 5.05 5.55 I S I S  5.55 S O S  0.SS 5.55 5.00

*4’ 55  4 P4+I~~I 54+ 1- 2 IS *45.50 2.1? 5.0? (.59 15.51 1.15 53.11 2.01 85.0? 3.4 1 43.14 4.52

IS’ $15 4 P451-I 91+ I. * II I$I .5S I1.?8 S.I S (.5-4 *1.71 2.50 73.59 5.41 25.01 2.?S *02 95 9.4?

*5’ 5.5 P P2.1-S 97+ 1 * IS 54.53 15.1$ 0.3* *4 5  21.39 2.34 *35.75 *2.05 29.54 2.97 192.45 *4.5?
- S S S

4*’ 5.-I 1 73.1-S 55. 0- S *5 205.1* *7.25 S.14 0.54 23.02 I I I  184. 41 15.41 32.50 2.73 25~ .24 5.12

ii’ 1.1 1* 7410 1 43+ 5- 1 IS 4IP. I4 *0.50 5 * 4  1.35 24.20 2.70 232.16 23.43 35.91 3.55 333.43 23.45

10, 115 (4 7544-3 P1.11-IS IS 243.45 11.54 5.7? 1.31 24.10 3.00 356.73 33.72 17. 38 4.1? 444.DI 16.4?
• 451 515 II P1-S-I 54, 4- 4 IS ZSI.S3 52.5* 4.09 1.32 25.13 1.12 354.55 35.35 30. 11 4.a.- 321.22 42.94

5,1 II P2-S-I 5.). 4- 5 4 4*9.54 74.35 8.9? I . S l  29.30 3.72 4(11.31 46.73 41.43 -(.43 $11.4 7* 5I .W.

4’ S_I II P45*-S SI. I- S IS 252.50 P7.2? 7.50 3.39 25.7* 3.35 403.09 15.16 39.53 4.55 721.30 63.56

41515 21 7141- I 552+ I- S IS 353.53 35.46 5.29 1.94 28.54 3.56 547.0* 55.55 17.SS 9.35 P14.51 73.00

L ___ 5.’ 515 25 54.7-5 40. 5- 5 5 3*7 .45 34.43 4.15 (.75 24.31 2.14 555.40 14.0 .U.Sl 6.11 137.33 53.44

9.’ SoS 55 P1’S-S SO. 5- S *6 3,5.52 34~9l P.1! 1.95 27.45 1.85 677.89 P4.43 37.40 3.44 559.71 57.3*

- 5- - -, .
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-

I*UI~~~*T P

- S

7005 C0IS*WSD 1*715 C0*AIID 
S

S lIlY 10141? CIII. POSY III. 7070!. 7070!.
5*11 SOY 1010 S2IIDI1Y N 110$ $1 10*0 SD 3002 ID TO DOT! SD 005 SD TO SIlT! SD

141 515 S 544-5 54 5— 5 IS *11.1* *4.45 5.50 5.05 5.SS 1.50 - 5.55 5.00 6.50 5.55 0.00 0.0.)

*4’ 5,1 2 P4.1-I 02. 2— 2 II ~4I.32 *2.59 S.IS 1.55 14.35 S.5? 32.70 ~.S4 22.35 2.2S 49.11 4.5*
IS, 115 4 P2.1-I 55-. 2- * II 355.34 II.?? 0.5* 1.2$ 15.51 1.37 72.33 4.75 20.71 1.9-S *52.40 8.16

lb.’ S’S P 74.1-I 31’. I— * *5 152. 19 (5.41 7.95 ( .35  21.33 1.69 136.93 1.15 23. 20 2.57 *90.20 *5.50 -
S 4*’ 5.1 5 7140-5 58. 5— S IS *34.53 *7.30 7.93 1.34 23.50 1.45 182.92 11.85 32.33 3.52 254.52 41.12

41/ S_I II  P4.5— I 43. 5— 3 IS 2*2.30 3.04 . 7 .12  1.54 23.52 2.60 230.15 (4.52 35.41 4.46 333.74 29.52

44’ S_I *4 7540-3 P5.10-IS 15 23S.00 22.41 0.59 1.35 24.2? 2.23 302.95 20.14 37.54 4.43 444.4* 43.06

30, 515 *5 P5.5— I 44. 4— 4 II 231.9-2 23.42 6. 9-3 1.24 24.44 2. 14 551.0? 24.03 50.2 3.55 520.03 53.76

35’ 5,5 II 7244—e 5*. 4-. 5 5 206.4? 21.80 7 .23 1.2? 25.52 1.90 401.91 27.32 4* • *7 5.33 601.14 63 b7 S

—
- 2/ S’S 4* P2+1-S 1.1+ I— S *6 209.45 25.50 ~~~~ 1. 01 25.36 2 .71  4711.57 34.SI 37.79 5.33 7*0.53 T5.C ~.

41 5,1 23 P145- I 62. I— 0 *6 353.55 25.6 * e.rn 1.65 26.33 2.37 531.23 36.60 36.09 5.43 73(1.3* 03.2*

S’S-’S 25 65.2—0 68* 5— 5 IS 3*4.35 25.2’i 5.2.. 1.45 25.57 1.9- I 5114.36 19.90 41.02 ~~. 14 573.34 92.5.1

9’ S’S 20 P140—I 40. 0— 5 11 336.7* 25.26 4.70 5.34 26.78 1.03 464.69 44.?3 37.17 4.57 SPI .80 153.55

6*CUP S -

S - - P005 661101200 1*71? 661111105
POSY 101411 CIII. POSY ItT. 707*3*. 7010*.

Doll SAY 7470 OS41I DITV II 41*5 SD 14102 SI 3002 SD 70 9*7! SD 1008 SD 10 DOT! SD

It ’ 5,1 5 541-5 55 5- 5 14 232 .95 *1.35 0.55 I SO  0.55 •5.01 5.50 SO S  5.55 5.55 5.55 5.50

*4’ 5.-I 4 72*1-I 62. 2- 4 IS *45 .00 *2.71 4.10 2.59 ~?.0? 1.1$ 34 *4 2.52 17.54 1.55 45.SS 3.01S S S
ISP 5_I 4 72•1-5 54. I * IS *41 .14 12.42 0. 45 1.12 21.10 (.30 74.3? 4.27 2* 50 1.94 151.2$ 5.04

II’ 5_I P P2+1—S 57+ I— I IS 111.34 *4.43 5. 18 1.15 21.14 1.45 *33.35 0.07 11.15 1.9-i *55.73 11.15

.2*’ 415 1 P3.5-S 55+ 5— 0 IS 201.54 *4.44 7.78 1.3* 23.02 2.52 53.13 11.25 34. 53 ‘.24 243.35 *4 .1?

23’ 5.5 II  P444-I 43+ 5— 3 IS 210.11 *3.92 7.62 1.41 22.55 4.13 251.33 *4.55 14.75 3.55 328.75 21.57

751 515 (4 7541-3 71+15-15 5 249.74 *0.41 S O S  1.5? 44.S2 2.11 151.15 75.44 IS.SS 3.55 427.71 15.04

24.- 5.-S IS 75.0— I 54+ 4- 4 *6 231.33 5.43 5.73 1.68 24.11 2.15 351.4* 24. 11 35.55 1.53 49-? .4S 37.93

5S. 5_I IS 7241-0 55~ è. S IS 271.52 40.25 7.69 1.05 24.42 2.46 460.25 20.94 10.84 3.73 973.58 44J’.

2/ 1.1 21 P2-1-S SI. I— 5 16 291.14 20.94 8.6? 1 . 1 1  2-5 . 25 2. 10 1Th . 9I 34.4!’ 33 34 ~ .92 cs.r. *4 57.,. *
S 

4’ S’S 23 71.0—I 62. I— 0 IS 304.24 21.90 7.15 (.60 25.5? 3. 11 577.11 15.34 ~~~~~ ~ .6I ?4~ .5(. 57 .3!

51 8.1 23 56+2-5 60. 5- 5 I S 315.65 20.0? 4. ’2 1.34 25.2? 2.1.3 571.’.? 42.,*’ !‘5. 1 ~ .3? ~~~~~~ 5’ . T-I

-~ 515.-I 24 7)41-5 611+ 5- 0 lb 332.43 21.15 5.30 1.33 23.41 2.0* 185 ?? 57 .5? 52.50 3.54 f I r . ) -’ OLEP.

6*0)7 0

7005 541*505 *715 05001005
lIlY 141411? DII . POSY lIT. 7010*. lOTS!.

Ml! DAV IDW HI211DI1V N 3*02 SD *410* 0$ 30*4 55 705*11 50 ~~~~ II 105*71 6)

2’ 515 0 5.5-5 5+ 5- 5 IS *fl.S4 14.01 5.05 5.50 I I I  5.05 1.55 5.01 5.05 0.05 0.55 0.00
S . S S

*4’ 5-3 2 72.1-I 82+ 4— 4 *4 144.54 11.41 7.33 1.SS *7.51 1.15 38.01 4.22 23.50 5.01 57.3* P .R
S S - S S S

IS.’ 54 4 74.144 30+ I— I *4 *43.54 *1.15 5.30 3.P4 25.07 1.54 74.97 4.75 55.05 3.51 (53.44 13.73 - S

S S - S S S

I,. 5—S P 72.1-S 97. 1— I 14 *55 .42 11.1? 5.30 3,41 22.55 1.11 14-1.71 7.92 25.53 3. 7* 154.52 23.25
S S 

5 5

21/ 5-5 0 73.0.0 54. 5— S (4 203.20 13.0? 0.43 3.5* 23.8.3 1.85 102.15 16.4) 32.SS ISS  230.14 ~‘. 43
• S S

43.. 34 II  P4.5— I 51+ 5- 3 4 441.SI *4.55 P.55 3.30 24.93 1.7 1 241.4) 11.6? 1S.P4 535 139.1* IS ?S
S * - S S S

S I 28/ 515 *4 7545-5 P5+15-IS *4 241.14 17,15 1.35 1.55 ZS.SI 4.4* $10. 13 I S.13 17.15 5.01 40.41 12.52
4 - 

5 5 S S
25’ 5 .5  II P5.0-I 545 4- 4 14 254.29 24.33 7.84 3. 47 24.15 2.59 1)1.12 21.5% 35.5* 5.5* S.?. .S.) SI.? .’

• S S

IS’ S’S IS P2’S-S 311* 2- 5 II 273.54 21.14 7.00 3. 42 21.0* 1.13 4 7 * 9 4  23.14 4~~~’3 . .46 .11.7* ? fl. ’ S

• . S
2, 5- 5 4* P2.1-I SI. I- 5 14 31)1.40 21.39 5.01 5.50 28.00 2.8? 553.11 36 .04 41I~39 5.55 1 3 W  01.130

S * *

4.’ 015 41 P 1’S-I 52+ I- I (4 1*0.16 24.85 7.54 3 7 5  25.50 2.4? 550.17 49.63 35.35 5.57 SS0.1S 55.1)3
S S

L._.. . 4.. 5o~ 25 55.4 1 61. 5- S (4 329 55 27.12 • 1.37 2.75 2 3 5 0  2.55 121.1? 44.0* 41.35 6.14 502.34 09.72

S’ S 44 PI ’S’~I 05. 5- I *4 5-4D.S4 25.32 6.4*1 2.5? 20.31 2.54 740.11 51.25 17.49 4.4? *055 .45 *14.61

U

S- - -.- ----.-- ~~~~~~~~~~~~~~~~~~~~~~~~ ~~P•  ‘
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Table B—S. 
S

I)I!IIP~ 54T S

510)7 *
FOOD COIISUPOD I.IITI2 66115(200

POSY 70*6111 CHG . 500’? 14?. TOTAL TOTAL S
POT! PS’? 7470 WI11*Dt1Y 11 41*5 SD 341*2 3D - 3*13* SD TO 5*11 SD XBAR SD 10 5472 SD

21 S’S 5 5.6-5 0’ 5- 8 41 391.0? *5.40 0.06 0.07 0.08 0.05 8.03 ~ .00 0.00 5.00 0.05 9.00

25’ 415 4 7345—5 52- 5- I 40 2*1.75 11.51 0.06 (.25 23.53 1.76 47 .06 3.53 33.44 3.65 66.00 7.38

17’ S_I 4 3241-5 42+ 5- I 45 230.85 12.80 5.14 1.20 23.3? 3.05 94.08 6.96 35.21 3.83 137.30 14.52

35/ S’S 7 74-I -S 03. 0— I 40 255.6* 14.15 0.54 1.05 24.00 2.04 *69.39 12.83 34.84 3.32 241.82 25.44

41 315 D 78-14-S 52* 0— 0 4~3 273.11 15.55 5.03 1.45 36.53 2.83 222.60 16.59 37.04 3.58 315.90 3 1.9 5

3.’ 7_I ~5 3g14—~ 52. 2— 5 40 278.52 10.3? 4.95 2.34 25.48 2.15 240.4? *5.45 60.00 4.45 355.98 55.54 5

7’ P’S 14 71.145 52* 0- 0 48 311.20 10.05 0 . 1 6  1 .13-  27.27 2.4? 397.56 27 .4* 35.30 3.97 499.55 49.52

~ ?#5 IS 74-1—0 33. I— 0 40 327.29 13.65 8.00 1.45 27.39 2.93 413.35 32. 49 40.34 5.33 501.48 10.68

I I ’  P’S IS 7245-I 82+ 0— 0 dO 338.4* 21.59 4.56 1.63 27.70 3.90 -$8.76 34.0 1 4 1. t- 7 5.87 645.4 1 ~~~~~

14’ 7,1 2* 7245-0 83* 1 I 45 3)5.33 23 .21 4.35 1.25 27.98 3 .0 1  552.69 as . as qO. -55 6.27 rl7 .~ .5 8~ .L )

4’ 7.5 23 73*1—0 43. I 0 48 347.55 24.7? 6.11 1.57 29.82 3.00 610.74 51.34 3!’.31 5.36 065.39 95.12

IS’ 7’S 45 7445—I 43 0 — 0  40 375.05 24.23 4.1? 1 . 5 1  27 .44 2.43 685.6 1 59.6.5 33. 16 5.70 543.70 *04.79 5

21’ 715 20 7445-0 84* 0— 8 45 390.00 2?.31 5.08 1. 40 28.34 2.62 756.63 63 .75 77 .27 5.67 1853.51 I I 8 . 9 ~

4*01? 2

000 COI3SUIOD 15722 COISUPOD
PCI’? 70253*? 83*6. 211W lIT. TOTAL TOTS!.

SAT! SAY 7270 PUIIDI1’? II *15111 SD *41*2 511 341112 SD TO 51171 SD 3*32 SD TO 6411 Sb

73’ S--S S S’S-S 8-. 0— S 45 *94.59 9.50 0.88 5.00 5.00 0.83 11 .00 0.06 U.S0 0.80 0.00 0.80
* S

25’ S_I 2 73.5—0 63. 1— I 4? 211.13 11.57 0.29 1.35 22.72 1.92 45.44 3.75 32.7V 3.79 65.16 7.31

2?’ 5_I 4 7240—5 02’ 0— I 4S 224.75 12.35 7.8* (.25 23.4* 2 . 19  92.26 3.65 34.2(1 3.03 *33.56 *4.1*

30’ S’S 7 72+3-5 43. 0- * 40 251.94 33.01 0.45 3 .23 24.26 2.3 1 145.03 *4.22 33.79 3.94 234.54 25 .4 *  5

4’ 7.5 ~ P0-I-I 42* 5- I 40 700.63 15.39 0.54 1.94 23.35 2.49 233.72 IS.59 56.54 4.51 587.03 33.72

3’ 7’S IS 32.3-I *Z• 2- 0 40 771.41 (5.54 3.50 2.75 29.09 2.44 245.80 20.50 2..01 3 . 3 3  346 .44 37.86

? 7,1 *4 71+1-0 02* 0— 5 48 305.54 1S.S9 0.33  1.10 26.3? 2.42 356.23 25.4-3 35.23 4.58 478.96 59.0~
9’ 7.15 5 72+1-S 53. I- 5 45 322.34 40.57 1.21 1 .70  27.56 2.-sO 445 .40 34.20 40 .43 5 5 0  587.93 65.43

I I ’  V_I $5 P241-I 53* 5— 5 41 III .?? 21.17 4.70 1.53 23.42 2.46 440;24 38.4* 41.25 5.91 650.45 75.64
• 5

3 4 5  7’S 2* 7345—3 ~~~ I -  I 4’ 73S~~.!’CP !2.~~Z 9.38 ~~~~~~~~~~~~~~~~~~~ 2.40 ~~4,’S~~ S~ .I4....* “?&. ~~~~ 7 - - .~~? ~‘$I S

I8 . P’S 33 73~~l—5 .‘!~ I— (1 .13 ~~~~~~ 24.32 5.5+ ~~~~~ .~4 ? ’  2. -$4 9$9.).~ ~~~~~~~ ‘~~.c- .-- ~ .47 .
~

. . - 3  ~- ‘ ‘:

II’ 7.1 25 74’S-I 51. 0— 0 4S 349.58 44.97 4.10 1.70 27.45 2.05 654.27 53.4* 37.04 5. 78 0 2 I . I~ *I0 . .2
S S

41’ 7~5 25 74,5-0 44+ 5— S 47 103.99 20.02 4.00 1.34 27.10 2 . 3~ 730.24 60.25 3? . I ~ 6. 14 1034.74 *26.73 . 
-

- - . . _ _ _
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54 Table 3—6.

- 
I

H 5

2005 coowos isin 
S

005170(41*1 CWS. POSY MT. 307*1. TOTAL
- 

S 5515 01’? 7V61 4*MI)*TY N 1~~~J 59 141111 SD 3*115 $9 TO DAlI 19 *41115 $5 70 PAIl SD

S 

5’ 5.1 S 540-5 5. 0- 5 IS 357.2* 5.71 1.80 0.05 S.SS 1.00 5.50 SOS S.00 0.01 l.PS •.SS

5- SI) I 7341-5 04+ 0- 0 IS 2S5.35 15.49 7.54 2.97 23.50 2.35 23.55 2.33 34.29 3.58 34.25 3.85

- -~ 
- 

0/ 5.15 3 P1+1-S 63+ 5-. I IS 225.42 13.15 7.45 4.23 24.33 2.33 72.24 4.54 33.SS 4.31 *02.05 *2.45

- I II 5.15 5 72*5-5 *5. S- S IS 245.33 35.35 7.70 1.55 55.20 2.80 149 .05 34 .23 32.50 4.54 2SS.74 23.57
S 

I I. ’ 5.15 5 73.5-5 44* 5— S IS 262.43 SOS 5.54 3.02 25.53 2.50 *95.35 15.61 34 33 8.33 25).3S 15.4?

- *5.’ 5.15 5 7445-5 57, 5— 1 14 271.22 35.55 6.78 1.17 25.54 2.50 29L 44 24.64 35.9? 4j 3  343.33 44.ST

S IS’ S15 IS 7445-2 00+ I— 2 15 305.45 51.74 S.SS 1.39 27.05 3.52 333.39 33.4! 35.40 3.03 447.52 51.73

- 4 25/ I’S *5 7140-0 55+ 5— S IS 3*7.34 22 .52 1.4? 1.54 27.1* 2.95 3S?.41 39.12 35.35 5.65 SIS.22 72.3 1
* S

- 3  22’ 0/5 *7 7245-0 ss+ s- * is 220.51 22.52 5.55 1.33 27.13 2.73 441.4? 43.eI 37.03 9.40 5)2.35 92.6*

25’ S’S 25 7241-0 71+ 5— I 16 349.0* 25.29 .4 . 83  1.67 28.54 2.88 527.29 32 .8* 36.40 5.94 781.50 300 .09

27/ I’S 22 7241-3 57+ 0- S (6 342 .2* 25.32 -4.60 1.39 20.32 2.95 583.92 56.64 36.26 6. 14 7-7 4:62 I I I  .60

29/ S’S 24 70.1-5 664 6— 0 II 373.78 25.06 4.50 3.33 27.51 2 .3 ?  639.74 66 .25 37 .46 5.54 0.48.54 122 .7?

2/ 5.15 20 0- 676 01. 0— 5 16 393.59 25.52 5.4? 1.51 28.0? 2.46 755.23 69.0* 36.67 5.1? 995.62 142.3?

55017 2

. 2000 C61l3UI0D ~~ CC_wIn_POD
POSY 701611? 0*6. 500’? NT . 70111*. TOTAL

5512 5*’? 7270 111241511’? 11 7002 55 341*5 SD 41115 55 TO 5*72 SD 1*0* SD 10 SOT! SD

5 5/S’S 5 046-0 5 4 5-  0 *S ISS.I S 13.54 5.00 0.00 0.10 5.55 6.00 5.05 1.66 5.50 5.05 5.01

5/ I-5 I 7345-8 14+ 0— 5 IS *17 . 17 *4.40 9.07 2.09 23.06 2.09 23.06 2.0) 33.76 4.45 33 .74 4.45

5’ SI) 3 11+1-S 53. 0— I *0 211. 74 *0.25 7.25 1.21 23 .35 1.39 75.53 5.6? 33 .54 4.2? *02.44 11.57

11.1 515 5 72.0-5 85+ 5— 0 IS 237.37 *5.20 0.94 1.24 25.15 1.70 *46 .33 *0.6? 32 .59 4.31 *51.22 25.19

*3/ 5 5  5 73.0-0 64+ 8- S *5 255.64 28.44 5.14 1.65 25.6? 2 .3 7  *97.68 14.35 32 .96 4.75 265.13 34.5)

IS/ SI) *5 74*5-0 17. 5— I IS 260.07 21.01 4 .6*. 1.03 25.75 2 .13  249.58 *0.11 35.18 4.52 335.32 .43.57

II- 5.15 II 7440—2 65, 3- 2 15 292.52 23. 16 7.03 1.31 26.04 2.29 325.44 24.29 34.50 4.02 430.54 57.32

45’ 5,5 *5 71.5-0 54+ 5- 5 II 389.84 29.54 0.10 3.44 27.03 2.50 30S 3I 28.74 34.39 4.69 587.63 65.111

44, 5,5 I? 7445—I 55. 5— I II 324.11 25.07 7.14 3.40 27.39 3.38 440.01 33.77 30.0* 5.8* 579.64 76.64

25’ 015 25 7240-0 71* 0— I IS 343.95 24.74 0.6* 1.01 29.86 3.3* 327.20 41.79 33.23 4 ,93 665.34 89.73

27/ 0,5 22 P240-I 67+ 0— 5 *6 355.0* 28. 11 7.52 1.35 20.58 2.23 504.36 45.18 34. 19 4.6? 737.73 91.22

45’ S_I 24 70*1-I 56+ 5— 5 II 360.44 25.94 4.72 2.06 26.19 2.40 445 ?4 43.50 35.6? 4.32 920 .86 307.36

i 2/ 5-1 24 045-0 0+ 5— 0 IS 392.05 31.59 9.96 1.30 29.1~ 2.45 757.49 51.15 33.04 4 .78 968 .43 *24.83

SI 65017 1

7000 85*5(20) ISTES CCNSIDOD
500’? 701611? 8116. 000’? I-il . 101111. 70133.

5*72 25’? 7210 POJIIS1TY II 70*5 $5 4105 SD 1*05 SD 70 5511 SD 413* SD TO 5*71 50

3, 5#5 S 1+5-5 5 . 5- 5  IS *97.44 5.12 S.OS 0.05 LOS 5.05 5.50 6.55 0.00 8.30 S.0S 0.00

5/S I I 73.1—0 54* 6- 0 *5 205.2* *1.04 7.?? 4.5* 23.54 2.09 23.04 2.08 34.10 5.55  34.58 5.15

S’S_I $ P1+1-0 43. 5— I II 231.55 11.55 5. 19 2 .5 * 24.51 (.55 72. 43 5.09 34.57 4.44 103.31 *3.68

- 
11/ 5.5 5 P241-S 56. 5- 5 15 24.54 *4.20 5.12 3.35 25.72 1.44 345.50 6.58 34.34 3.50 201.34 24.99

I I’ S’S 5 7340-0 54. 5- 5 4 251.5? *4.54 5 . 3 7  1 . 7 1  36.22 1.99 282.01 13.42 38.18 4.2? 277.7* 32.54

18/ S’S IS P445-S 47+ 6— 1 14 475.44 *9.32 7.30 1.5$ 25.33 2 * 5  253.59 *7.4* 34.35 3.60 350.4* 35.73
I IS/ I-I II 7441-4 11. I- 2 IS 352.32 43.05 0.03 1.43 27.50 7.21 337.55 2 1.73 36.31 4.25 439.34 55.52

S 
45/ I S  *5 71.5-S 54+ 5- S 6 325.13 53.70 5.51 2.17 45.35 2.64 $53.57 25 .50 36.4? 4.0 532.25 35.11

15/ 519 I? 74.5—5 45. 5— I IS 333.3? 24.31 1.52 1.40 40.93 2.22 451.02 35.1? 39. 75 4.75 Sl I P? 43.71

25/ S’S 25 7241-S 71* 0- * II 333.70 27.05 4.80 1.43 25.45 2.~ 0 139.30 37 .3. 37.10 4.42 723 .15 79.47

2?, 6.13 iS 7245— I 57. 5- 5 *0 359.4* 09.3? 7.S2 2.51 2945 2.53 590.51 42.41 37.47 4.54 TS7JI 58.11
I S S

I n# 5_I 44 70+1-S 44. 0- I IS 377.2? 31.32 3.93 1.15 25.75 5.20 555.31 46.16 38.37 $.4S 075.50 57.82S S
4/ 5.15 2S S’S-S 5. 5- 5 IS 385.55 $4.51, 5.31 1.31 2). I I  2.73 771.54 IS. I? 37.02 5.731 *024 .60 115. ’?

LJ~~ - 
L J
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Table B-7. S _ - S  S

11018125141 N

S -

. 
S

S 
2000 6414135*55 (13112 CG4SUPED

5 585’? 7016117 046 . P00’? UT. TOTAL TOTAL
PAT! PAY 1135- *UII DI1’~ N SAl 55 14105 68 *1905 SD TO DAT! SD - 1*0* 52 10 5*11 III

5’ S’S 5 540—0 5* 5- 5 IS 105.33 11.31 P.00 0.85 0.00 5.1)5 0.00 0.00 5.05 0.85 0.15 P.01

5-S’S 1 7340-0 44+ 0- S IS *84.34 13. 4? P .99 5.40 41.05 1.50 -21.18 1.18 32. 5 * 3.06 31.81 3.08
5 5 

6/ 5.5 3 71.1-5 63+ 0- I *5 2)5.53 12.67 9.14 1.02 23.91 3.94 60.98 8.73 32.48 3.16 95.40 9.06
— II ’ S’S S 72’S-S 65+ 5— S 35 235.6* *4.30 0.33 1.38 24.33 1.75 142.49 10.62 31.99 3.45 *92.30 10.51

*91 5~5 5 73.5-5 54+ 0- 5 IS 252.43 15.5$ 0.51 1.30 24.03 3.55 *92.25 *3.33 32.98 3.3? 256.35 29.43

— 
- 

II ’ 5_I *0 74.0—0 67* 5— 1 IS 464.73 15.99 3.0) 3.50 24.65 1.67 241.46 16.29 33.20 331 324.74 31.64

IS’ SI) 1$ 74*5—2 40+ I- 2 15 207 .45 17 .5€ 7.74 1.45 25.92 1.04 3*9.24 21.51 33 .69 3.42 425.03 40.99

55’ I’S *9 71.5—S 56* 0— 0 *5 303.99 19. 74 5.25 2.56 26.28 2.03 371.79 24.82 33.96 3.93 493.63 48. 10

25/ 0_I I? 7248-0 69+ 0— I IS 313.01 19.55 4.51 (.95 27. 17 338 426.12 31.27 35.12 3.67 563.88 54.47

25-.’ 5-5 20 7240-0 71* 5- * *4 332.9* 23.53 6.53 2.05 26.94 2.28 567.0* 37.24 34. 70 4.53 568.22 65.63

- 2?’ 0_I 2? P244—I 47* 5- 5 II 348.43 24.12 6.72 3.42 27.15 2.01 56*32 46.?? 33.82 3.92 733.46 73.44
* S

25’ 4_I 44 70+1—0 66+ 0- S 15 353.59 24.33 3.42 1.67 27 .1? 2.5? 515.65 42.76 35.43 4.21 205. 14 76.20

S - 
- 2. 6.5 28 6*0—0 8+ 0— 0 IS 372.68 29 .90 4.75 1.39 - 27. 19 2 .19 724~42 58.05 34.20 3.59 943.94 90 .68 

- 

-

SiC_UP ~ . 
- - 

-

2000 COHSI20D - 12474* 841451.1*05
500’? 7016)41 8*46 . DOS’? UT. TOTAL TOTAL

DAT! DAY 7175- 11*241517’? N *15*3 59 1*05 3D *1105 SD TO DAT! SD 1*0* SD TO 0012 SD

5/ 55  0 0.1-0 01. 0- 0 IS *92.01 *2.24 8.08 0.55 0.00 0.30 0.65 0.58 1.00 LøO e.eë 8.05

S/ S’S I 7345-0 041. 0— S IS 196.5? *2.54 6.61 2.03 23.80 3.43 23.08 3.43 33.54 3.46 33.54 3.48

1/ S’S 3 72.1-S 53+ 0— I 18 2*4.36 33.24 7.94 1.3* 24.2 1 3.66 72.20 5.12 34 .26 2.99 302.0? 8.9*

II , 5’S 5 72.0-0 45+ 0— 8 IS 241.99 14.66 5.58 5.95 25.76 2.89 *46.56 25.69 34.14 3. 12 204.48 17.50

- 13/ S’S I 7344—5 54+ 5— S IS 259.)? 15.96 9.95 1.57 26.73 3.44 263.92 17.13 35.94 430 276.36 25.63
S S S -

*5’ 0.-S IS 7241-5 67+ 5— I II 271.50 *5.40 5.94 (.44 23.99 * 9 1  254.01 I9.SS 35.38 4.05 346.68 34.39

IS/ S’S IS 74.5—2 65+ I— 2 IS 295.93 *7. 10 5.28 1.20 2733 2.09 337.4* 21.42 35.75 8.32 453.93 49.21

26’ 5/5 15 71*5-S 56+ 5— 0 IS 311.50 27.45 7.52 (.23 27.90 2.84 393.36 3 1.70 35.27 6. 19 524.47 61.1?

22/ 5.15 I ? 7246—5 69. 5— I II 3233? 17.95 5.55 I.?? 27.4? 2.34 - 449.3* 35.17 38.12 5.78 600.70 71.7*

S 25’ 5-5 40 72.0—0 71+ 0— I IS 343.39 *8.57 6.7* 1.75 29.30 3.3 * 534.39 45.12 36.79 4.48 711 .03 91 .07

27/ I’S 52 7240-I 47* 0— 5 IS 3SL IS 19.2? ?.S? 2.0? 30.15 4.50 595.5? 53.29 36 .50 4.95 794.04 100.62
S

29’ S’S 24 70+1-5 65* 5— S 15 367. 24 20.5S 4.90 2. 7? 25.04 2.05 651.65 55.23 39.2* 5.40 860.12 112.11
.5 5 S *

j / 9~5 40 540—5 0-0 -  5 IS 3S0.13 43.25 5.25 1.07 28.41 2.27 766.21 61.14 36.32 5.68 2005.03 *34.62

59411, 5 
-

2000 CC50UPSD (13112 COISUPOD
POSY 701647 CItS. POSY NT. TOTAl. TOTAL

2071 DAY 1135- Sh IP IT ’? N 2*05 SD SAP $9 41*2 SD TO 9*11 SD 41*2 SD 70 DATE SD

5’ SI) 5 540-0 5+ 5— 0 IS *94.32 5.55 0.55 LII 5.55 0.60 8.80 0.00 8.00 0.30 8.80 0.50

5/6-5 I 7340-0 0-4* 5— 5 IS *55 .94 *5.45 7.54 4.50 23.24 2.3* 23.24 2.5 * 32 .54 3.68 32.54 3.61

5. 5,5 3 P1.1—I 53. 5— * IS 115.52 11.55 P.71 .3) 28.3? 5.40 75.95 14.26 33.53 4. 16 85.6* 11.75

II ’ 6.5 S 22.6-0 55. 5— S *6 441.55 15.09 0.55 1. 13 25.S4 5.65 151.46 29.57 32 .99 4.4* 194.55 24.49

3/ 5,5 S 7145-5 44* 5-. 5 14 155. 15 IS IS 8.02 1.51 25.45 3.30 264.4? 35.37 33.53 4.55 *62 .42 34.25

• IS..’ S’S IS 7445-5 67* 5- I IS 271.41 15.51 I I I  1.1* 26 .43 2.43 257.32 31.57 34.52 4.75 332.03 42.95
S -

II ’ DI) II 7445-a 40. I— 2 II 215.4S 17.11 6.52 S.94 27.36 4.S4 33L 2? 51.52 35.57 5.40 437.24 57.53

20-’ S_I IS P2.5-S 55. I- S IS 31?.?, 11.51 5.02 I . ?) 27.40 4.09 39432 59.79 33.00 1.10 503.41 51.09 
5

75/ S_I I? 74.8—5 43* 5- I I S 324.45 19 .10 9 .67 1.1*15 27 .7$ 2. 41 4d~ .90 42 .04 37.03 31 . 64 577 7~~-I-
75’S_I 20 P740-I 71. 1— I IS 3.46. 25 20.72 7.22 1.35 21.35 4 .23 537.58 75 .3 0  36.34 5.70 506.48 1.4.44 5

25/ 5,5 22 P241-I 572 5 5 5 355.74 52 .34 5.57 1.73 30.75 7.40 599.40 II.)) 35.0? 4.53 ?‘58.22 103.19

25’ 6-5 14 P5*1-O Il. 0- 5 5 380 43 27 .74 4.34 1.4? 21.95 3.3* 554. 42 54.31 34.55 4.40 135.12 1*1.51
S 0

2’ 1.5 25 5.0-5 5. 5- S II 165.37 41.35 5.45 I I I  26.29 2.14 769.14 57.SS ~S.$? 4.03 977.24 I33.~~I

—S  - 
.  

S
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APPENDIX C

S 
- Data and Statistical Suianary of the Biochemical and Ilematological Analyses

These tables present the raw data and a statistical sumsary for

the biochemical and hematological analyses for each experimental group

of the four experiments, E, F , G, and H. The average per day growth

rate over the 28—day exposure period and the f inal weight are presented

5 1 for convenience.

The field strength and chamber position (either upper or lower) for

any’ group can be obtained from Table 3 of the text.

Note that in experiment F, animals numbered 231 (see Tal,le C-4),

687 and 689 (see Table C—6) were deleted f rom the growth analyses as

discussed in Appendix B. A 999.0 was used in the final weight (FNL WT)

column and a 000.0 was used in the growth rate column (WT/DAY) to iden-

tify the deleted animals. When a 0.0 is encountered in the rest of

- these tables, it indicates that the biochemical and hematological deter—

S 
- minations were not performed. This only occurred as a result of an

insufficient quantity or a clotted sample.

Histograms of these data indicated that nonparametric techniques
S - SI -~~

should be used for their analysis . However, the first quartile (Ql),

median (MED) , third quartile (Q3), the number of animals (N), the

average (AVG) , standard deviation (S.D ,) ,  and standard error (S.E.) S

are presented for the statistical summary.

- 

- 

-
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- The headings for each column are defined as (j)roceeding from

left to right):

ID# three—digit code randomly assigned to each animal
of an experiment. The units and tens digits specify

- where each of the 96 animals was positioned. The
hundreds digit specifies the chamber number (1—6).

T.P. total- blood protein (g/dl)

GLOB blood globulin (iag/dl )

CLU blood glucose (mg/dl)

T.L. blood total lipids (mg/dl)

CHOL blood cholesterol (ag/dl)

TRIG blood triglycerides (mg/dl) - -

bIT—DAY f inal body mass—initial body mass/28, (g/day)

PNL bIT final body mass (g)

RBC red blood cells (cells/mm
3 x 106)

NBC white blood cells (cells/mm3 x lOs) S

POLY segment neutrophils (%)

LYHS lymphocytes (X)

UCT he.matocrit (%)

11GB hemoglobin (g/dl)

I 

- 

-
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