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Prevention of Disuse Osteoporosis:

Effect of Sodium Fluoride During Five Weeks of Bed Rest

I. INTRODUCTION
A. OBJECTIVE

The overall objective of this research is to attempt to
modify factors which promote disuse osteoporosis and thereby
prevent it from occurring.

B. BACKGROUND

Disuse Osteoporosis: Bone mineral is 1lost when the
mechanical factors present during normal ambulation are removed.
Negative calcium balance and/or osteopenia have been observed
during several clinical and experimental conditions in people
including acute and convalescent phases of paralytic anterior
poliomyelitis (2), immobilization due to casting in both fracture
patients (3) and normal young men (4) and in space travel (5).
The mechanism of bone loss is thought to be a normal adaptive
function upon exposure to hypogravic states (7). A reproducible
model of disuse osteopenia in studies of healthy young males
during prolonged bed rest without immobilization has been
developed (4,6,8). Using bed rest as a model to produce disuse
osteoporosis, calcium 1loss from the whole skeleton has been
measured by balance techniques and averages 0.5% of total body
calcium per month (6,8). Ten fold greater rates of loss from the
central portion of the calcaneus have been observed by gamma ray
transmission scanning (6,8).

Mineral loss during bed rest 1is probably due to a
reduction in the forces which are applied to the skeleton during
normal activity (4,6,8). These one "G" homeostatic forces are
absent also in the hypogravic environment of space flight. Loss
of bone mineral during space flight is expected on theoretical
grounds and has been confirmed in the Skylab experiments (5,9).
This factor might prove hazardous to astronauts on flights of
long duration, not only because hypercalciuria might lead to the
formation of renal calculi during flight, but axial skeletal
fractures may occur upon re-entry to earth's gravity.

The need to reduce these hazards has led to a series of
experiments. Various therapeutic attempts to prevent the negative
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calcium balance and loss of calcaneal density during prolonged
bed rest have met with only limited success. Other studies
designed to apply either compressive and/or tensile forces to the
skeleton during bed rest have been performed. Unfortunately these
studies were not able to demonstrate a direct effect of either in
preventing disuse osteoporosis. Mechanical methods tried were: 1)
Use of the Exergenie apparatus (6) which consisted of a rope
which was pulled back and forth through a pulley, the friction of
which was preset to provide 8 1lbs of resistance. An exercise
program was performed in the supine position for 80 minutes per
day. This program failed to diminish any of the metabolic changes
of bed rest and did not prevent mineral loss from the calcaneus.
2) Longitudinal compression was attempted using the gravitational
acceleration simulating suit (@GASS). This was tested in two
ways: (Qa) static compression applying 80% of the body weight
from the shoulders to the soles of the feet for 3 hours daily
(6,10); and (@b) intermittent longitudinal compression at a rate
of 45 compressions/min for 200 min/day (6). This treatment did
not prevent the negative calcium balance nor the usual loss of
calcaneal mineral. 3) Impact loading of the axial skeleton to
create piezoelectrical forces was tested (6). Thirty-five 1lbs of
impact load to each heel and compression of 80% of body weight to
the axial skeleton was performed 6 hours daily. Although
calcaneal mineral density remained the same or increased during
this therapy, overall calcium loss was equal to that in untreated
bed rest. 4) Quiet standing was studied; i.e., the subject stood
without 1lifting either foot for 3 hours each day (11). Neither
calcaneal mineral density nor calcium balance was protected. 5)
Three hours of quiet standing plus 20 min. of bicycle ergometry
exercise daily did not provide any protection (11). 6) Three
hours of normal ambulation plus 21 hours of bed rest started
after 6 weeks of total demonstrated some protection from the
usual negative calcium balance (11).

Five biochemical regimens have been studied: 1)
synthetic salmon calcitonin (10), a hormone which inhibits bone
resorption (@100 MRC U), was given daily by injection during 8
weeks of bed rest; 2) phosphate supplements in order to reduce
urinary calcium excretion was given in divided doses as a neutral
potassium salt (12); 3) oral calcium and phosphate with the hope
that the former would increase calcium absorption from the
intestine while the latter would decrease calcium excretion in
the urine was given 1in divided doses (6,12); and 4) the
diphosphonate EHDP either as a 5 mg/kg/day dose or as a 20
mg/kg/day dose (13). Little or no protection was afforded by the
first three methods during long-term bed rest. Low dose
diphosphonate showed no beneficial effect.

The high dose EHDP appeared to have a protective effect
starting in the 16th of 20 weeks of bed rest. The effects of the
20 mg/kg/day dose was assessed by three 1largely independent
techniques: 1) metabolic balance; 2) 1251 gamma ray transmission
scanning of the calcaneus; and 3) 47Ca kinetic studies. In weeks
2-12, the usual patterns of hypercalciuria, hyperphosphaturia and



negative calcium and phosphorus balances were seen. During the
last 8 weeks of bed rest, a shift towards positive calcium and
phosphorus balance occurred. Urinary hydroxyproline excretion
decreased in distinct contrast to the rise which is usually seen.
The serum phosphorus level rose promptly, persisted at levels
about 3 mg/dl above baseline during EHDP therapy and fell to
normal levels promptly upon discontinuation of the drug. Serum
alkaline phosphatase values tended to decline throughout the
treatment period. Serum total and ionized calcium concentrations
remained unchanged during the 20 weeks of bed rest. The subjects
lost significant amounts of mineral from the calcaneus during the
first 17 weeks of bed rest. During the last 3 weeks of bed rest,
the usual progression of calcaneal mineral loss was no longer
observed. Calcium kinetic studies during therapy revealed that
bone accretion and resorption rates fell progressively and in
parallel fashion to levels 50% below baseline by the end of bed
rest, .

Clodronate, another diphosphonate, prevented disuse
osteoporosis during 17 weeks of bed rest (6); however, this drug
has been withdrawn from clinical investigation.

Fluoride is currently used to enhance bone formation in
the treatment of low turnover osteoporosis. In previous short
term bed rest (@5 weeks), 20 mg F given as a sodium fluoride
divided into three doses was not effective in reducing calcium
balance 1loss. Fluoride balance was found to be positive
suggesting that fluoride in small doses and given for a short
period of time could not change the usual disuse osteoporosis of
bed rest. Concern was voice that high levels of fluoride ion may
have been available for only short periods of time and therefore
was not able to change bed rest induced calcium changes. We
hypothesized that if the fluoride ion was available over a much
longer period of time, e.g. as could now be accomplished by a
slow release wax matrix preparation, fluoride would slow the loss
of calcium by 1) inhibiting bone resorption and 2) enhancing bone
formation.

EFFECT OF SODIUM FLUORIDE ON BONE MINERAL LOSS DURING BED REST
A. HYPOTHESIS

To determine whether low levels of sodium fluoride can
prevent bone mineral loss during five weeks of bed rest.

B. INTRODUCTION

Industrial workers exposed to moderate doses of
compounds containing fluoride and people who ingest higher than
usual F in their daily water may develop asymptomatic increased
skeletal radiodensity (14,20). In 1961, F treatment for
osteoporosis was tried by Rich and Ensinck (15) in hopes that the
induction of sub-clinical fluorosis might strengthen an
osteopenic skeleton. They reported that calcium retention ensued.



F substitutes for the hydroxyl group in the
hydroxyapatite crystal which leads to a less soluble crystal
system (36). F also stimulates osteoblastic activity (34,35), and
therefore, with adequate calcium intake, calcium retention is
enhanced (16).

High dose F has been known to cause a crippling bone
disease characterized by dense bones, exostoses and neurological
complications due to bony overgrowth and ligamentous
calcification. When given in small doses (@less than 25 mg F
ion), little or no problems have been reported in the literature
(16) . The side effects from low dose F include gastric irritation
(éwhich is usually obviated when the F is given with meals, by
enteric coated tablets or in a slow release was matrix form);
transient arthralgia and stiffness of the joints may rarely
occur.

To determine whether smaller doses of F would increase
calcium balance without causing severe side effects, we studied
ambulatory (18) and bed rested subjects receiving 5 or 10 mg F
daily. These low doses of F did not cause changes in calcium
balances in the ambulatory subjects and did not protect against
bed rest induced calcium loss. Therefore the effects of 20 mg F
daily were studied (xx). This is the minimal dose usually used
therapeutically. We were not able to show any decrease in calcium
loss by balance technique. However, since fluoride has been shown
in other studies to increase bone mass, we felt that there must
be an incremental fluoride effect in both its bone resorption
protection and bone formation stimulation. The fluoride in the
previously reported study was given to the research subjects as
fast absorbing sodium fluoride in divided doses an hour before
each meal. This would have caused extremely high blood levels of
flouride for short periods followed by 1long periods of time
without additional fluoride. Therefore slow release wax matrix
embedded sodium fluoride was given so a constant increase of
fluoride ion would be absorbed.

C. SPECIFIC AIMS

1. To determine whether oral medication with sodium F
will modify or prevent 5 weeks of bed rest induced disuse
osteoporosis as assessed by standard metabolic balance, lumbar
vertebrae and calcaneus, and Tc99m MDP kinetic techniques.

2. To determine the longitudinal effects of 5 weeks of
bed rest on PTH, CT and calcitriol on controls and treated
subjects.

3. To measure muscle volume changes and metabolic
activity by magnetic resonance imaging and magnetic resonance
spectroscopy techniques during prolonged bed rest.

4. To measure changes in peak muscle strength and



muscle fatigability during prolonged bed rest.

5. To measure bone turnover in bone biopsies during
prolonged bed rest.

D. METHODS OF PROCEDURE

Subjects were studied during 1 week of equilibration, 4
weeks of control ambulation, 5 weeks of bed rest, and 1 week of
reambulation. Progress was monitored by: (@a) calcium,
phosphorus, and nitrogen balance studies and urinary
hydroxyproline and creatinine; (€b) gamma ray transmission
scanning of the calcaneus, and lumbar vertebrae; (@c) Tc99m MDP
kinetic studies; (@d) fasting hormonal responses during
ambulation and bed rest; (@e) magnetic resonance imaging of the
leg (@f) Cybex muscle strength testing; and (@f) bone biopsy.

A. RESEARCH SUBJECTS

Eighteen subjects were studied during 11 weeks of
continuous metabolic ward living; 12 received F and 6 served as
untreated controls. Random assignment of therapeutic choices
occurred.

The subjects were males between the ages of 22-61, who
respond to a request for research subjects from the general
population. The volunteers were screened by the PI and members of
the Clinical Research Center staff. Routine laboratory screening
was done prior to acceptance to rule out any ongoing health
problems which would be cause for subject exclusion. The research
subjects were made employees of Krug International, Houston, Tx
77058 and were entitled to worker's compensation for any untoward
effects during the study. No ill effects were reported nor could
we determine that any had occurred from this study.

Each subject participating in the study provided the
investigator with signed consent, which gave the investigator
permission to study the volunteer. The consent form indicated
that the volunteer had been informed about the objectives of the
study, procedures to be used, and of all known possible problems
the volunteer may experience as a study participant.

Subjects were housed on the Metabolic Wards of the
Clinical Research Centers at Methodist or Hermann Hospital in
Houston, in private or semi-private rooms. During the
equilibration week, all respective research subjects underwent a
prestudy examination as outlined below. All tests were carried
out according to standard techniques in the clinical laboratories
of NASA-Johnson Space Center, Houston. These examinations
provided baseline observations and, in addition, served to detect



and eliminate volunteers who did not fulfill subject selection
criteria.

1. Characteristics Which Excluded a Volunteer from the
Study Include

a. Acute disease other than acute upper
respiratory infections and minor skin diseases, e.qg.,
dermatophytosis

b. Chronic diseases other than minor skin
diseases, e.g., acne

c. Medications which by their action interfere
with the interpretation of results, e.g., fluoride, estrogen

d. Recent sub-standard nutritional status which

may have altered the metabolic milieu

2. Medical History and Physical Examination

A- medical history was taken and physical
examination performed and recorded. In addition to the routine
examination, additional tests included:

a. Neurologic evaluation
Dental, ear, nose and throat examination
Eye examination
Standard 12 lead electrocardiogram
Urinalysis
Stool for occult blood
Complete blood count
Fasting blood glucose
Serologic test for syphilis
Serum total protein/albumin and globulin
Serum uric acid
Serum total bilirubin
Serum SGOT
Serum creatinine
Serum blood urea nitrogen
Serum alkaline phosphatase
Serum sodium
Serum potassium
Serum chloride
Serum carbon dioxide
Serum calcium
Serum phosphorus
Serum hepatitis antigen, and as soon as it was

available, HIV antigen

X. A screen for addicting drugs
y. Serum cholesterol and triglyceride
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3. Study Design

The 1l1-week study was divided into three parts and
involved a total of 18 normal test subjects. Each part of the
study was divided into five phases:

a. Phase I (@week 1) consisted of orientation. The
subjects started the metabolic diet. The subjects also received



polyethylene glycol 4000, underwent metabolic equilibration, and
received a complete physical examination.

b. Phase II (@week 2) was the ambulatory control period
during which the subjects continued on the metabolic diet.
Baseline measurements of calcium, phosphorus and nitrogen
balance, blood PTH, CT, calcitriol, urine hydroxyproline and
densitometric scans of the calcaneus, and lumbar spine were
obtained.

c. Phase III (@weeks 3-5) was the ambulatory 1load
period during which the subjects received F, or no therapy.
Baseline metabolic balance and hormonal and densitometric
measurements continued during this period. Tc99m MDP kinetics
were done in some subjects. Magnetic resonance imaging and
spectroscopy were done in some subjects. Cybex muscle testing was
performed. . ;
d. Phase IV (@weeks 6-10) was the bed rest period,
during which the subjects were at strict bed rest and received F
or no therapy. Metabolic balance continued and hormonal and
densitometric measurements obtained. Tc99m MDP kinetics were done
in some subjects. Bone biopsies were taken at week 5 of bed
rest in six subjects (three controls and three treated) who had
been labeled with tetracyline and doxicyline once during the
ambulatory phase and once toward the end of bed rest.

e. Phase V (@week 11) was the reambulation period. The
F and balance studies were discontinued at the end of bed rest.
Densitometry, magnetic resonance imaging and spectroscopy and
Cybex testing were performed as soon as feasible after the end of
bed rest.

Ambulatory Bed Rest
No. of Subjects (@weeks 3-5) (@weeks 6-10)
12 25 mg/4d F 25 mg/d F
6 no therapy no therapy

The studies were done on an ongoing basis over the
course of several years. Two or more subjects were allowed to
begin a study as soon as they were identified and additional
subjects were added as they were identified.

4. Medications Studied:

Study Drug: Sodium Fluoride U.S.P. (@Package
Insert) Sodium fluoride occurs as an odorless,
white, crystalline powder prepared from a naturally occurring
fluoride such as fluorospar (@CaF,) or cryolite (@NajAlFg). It

contains approximately 45% fluoride ion and is soluble in water
and insoluble in alcohol. Solutions of sodium fluoride have a pH



of 7 and are stable but should be stored and dispensed in
plastic, or in paraffin-lined glass, or U.S.P. type I
borosilicate glass containers.

The mechanism of action of sodium fluoride in
reducing tooth decay is not fully understood, but it appears that
the most important effect is upon the formation of tooth
structure before the teeth erupt. Fluorides are known to be
incorporated into the teeth by occupying sites otherwise occupied
by hydroxyl, and perhaps carbonate, groups in the apatite
structure of the tooth enamel. The reaction, resulting in the
formation of <fluorapatite, is apparently irreversible.
Fluorapatite is formed from ingested fluoride while the enamel is
calcifying, during the pre-eruptive period and after the teeth
have erupted. When concentrated fluoride solutions are applied
topically to the teeth, calcium fluoride as well as fluorapatite
is formed and a part of the calcium fluoride is slowly converted
to additional .fluorapatite. Fluoride also diffuses into the
partly demineralized enamel of initial carious lesions and reacts
with residual apatite structures. Fluorapatite is less soluble in
an acid medium than is hydroxyapatite, and fluoride has been
shown to increase the resistance of enamel to acid. During the
calcification process, fluorides may exert a catalytic action
upon enamel crystallization which results in a more perfect
crystalline apatite. It has been postulated also that fluoride
catalyze remineralization. Fluorides may, in addition, inhibit
the growth of acid-forming organisms in the mouth.

Fluorides are readily and almost completely
absorbed from the gastrointestinal tract following oral

administration of soluble fluoride salts. If administered as a
less soluble salt such as calcium fluoride or in bone meal,
absorption is slow and variable. Absorption of high doses of

fluorides may be decreased by simultaneous ingestion of calcium
compounds (@such as those present in milk), but these compounds
probably have 1little effect on absorption of small amounts of
fluorides found in drinking water. A physiological,
storage-mobilization mechanism maintains a low level of fluoride
ion in the body and may be important in providing a constant
supply of fluoride for developing teeth; very 1little fluoride
accumulates in non-calcified tissues. Fluorides have been
demonstrated to <cross the placental barrier of animals and
humans. They are excreted primarily in the urine; lesser amounts
are excreted in the feces, sweat, saliva, and milk.

Cautions (@Package Insert)

Prolonged uses of water containing fluorides in
concentrations of 4 to 8 parts per million may increase the
density of bone mineral to a degree detectable by
roentgenographic studies and apparent fluoride osteosclerosis has
been reported. Concentrations representing over 2 parts per
million of fluoride ion in drinking water may cause dental
fluorosis (@mottling of tooth enamel) during the period of tooth
development. (@Not all "white enamel opacities" are signs of
dental fluorosis but may be the result of numerous hypoplastic



conditions of unrelated origin). Dental fluorosis is the most
sensitive index of chronic fluoride poisoning; the color of the
teeth in this type of fluorosis may range from white to brown.
Acute toxicity is not 1likely to result from the
small amounts of fluorides present in drinking water, but is
possible with concentrated solutions or tablets. It has been
recommended that no more than 264 mg of sodium fluoride (@119 mg
fluoride ion) be dispensed at one time, and that each container

should be labeled "Caution: Store out of reach of children."
Doses of 230 mg of sodium fluoride have caused toxic symptoms and
lesser amounts may cause poisoning or death in children. The

oral dose of sodium fluoride which may be fatal to an adult is
not known with certainty, but it is estimated to be about 2 to 5
grams.

Symptoms of acute fluoride poisoning include
epigastric pain, nausea, vomiting, diarrhea, and local paralysis
in the legs and face. Epileptiform convulsions may occur. The
respiratory center is initially stimulated and then depressed,
,and blood pressure falls. Death results from cardiac failure or
" respiratory paralysis.

In the event of acute poisoning, dextrose and
sodium chloride injection is given intravenously to maintain
blood sugar levels. The stomach is washed with 1 to 5% calcium
chloride solution or with calcium hydroxide solutions. If
systemic calcium deficiency becomes apparent, calcium gluconate
injection is administered intravenously. A high urine volume
should be maintained by administration of intravenous fluid.

Dosage (@Package Insert)

Sodium fluoride may be administered orally or
topically. To reduce the incidence of dental carries, 1.5 to 3
parts per million of sodium fluoride (€0.7 to 1.3 parts per
million of fluoride 1ion), or another suitable fluoride
representing approximately 1 part per million of fluoride ion,
may be added to municipal water supplies which contain little or
no fluoride. In warm climates, where more water is ingested, the
concentration of fluoride in municipal supplies should be at the
lower end of this range.

As an alternative to community fluoridation,
fluoride may be added to family or individual water supplies
under the direction of a dentist or physician. The amount of
prescribed fluoride must be adjusted in proportion to the amount
of fluoride provided in drinking water. Supplementary fluoride
should be prescribed only when the concentration of fluoride ion
in drinking water is known to be less than 0.7 parts per million
(@0.7 mg of ion per 1000 ml). When the water is devoid of
fluoride, supplements providing approximately 0.5 mg of fluoride
ion per day for children two to three years of age, or 1 mg per
day for children over three years of age, may be administered.
Tablets or concentrated solutions of sodium fluoride are suitable
for this purpose and may be used to prepare small quantities of
fluoridated water for administration to infants (@specific daily
dosage for infants has not been established) or may be added to



drinking water or other food for older children. One 2.2 mg
tablet of sodium fluoride provides approximately 1 mg of fluoride
ion.

A 2% solution of sodium fluoride may be applied by
a dentist to teeth which have been thoroughly cleaned, isolated
with cotton rolls, and dried with jet of air. The maximal
protective effect appears to be obtained with a treatment series
of four applications with intervals of several days following a
single prophylaxis. A series of treatments may be given at age
three to provide protection to the deciduous teeth. The series
of four applications is repeated at intervals in accordance with
the pattern of tooth eruption of the individual patient so that
the teeth may receive protection as soon as possible after
eruption. It has been recommended that treatments might be given
at three, seven, eleven, and thirteen years of age. There is
some evidence, however, that annual treatments provide better
protection than is obtained from less frequent applications.

5. Other Medications:

All subjects received a Hexavitamin tablet once
daily which, with the diet, provided approximately 14,000 I.U. of
vitamin A, 630 I.U. of vitamin D, 3 mg thiamin, 5 mg riboflavin,
42 mg niacin, and 192 mg ascorbic acid. Dioctyl sodium
sulfosuccinate (@Colace ) was given orally in a dose of 100 mg
twice daily to prevent constipation. Polyethylene glycol 4000
was used as a fecal marker and was given in an oral dose of 500
mg three times daily.

6. Test Procedures:
a. Bone Densitometry

Bone mineral of the calcaneus and lumbar spine
were measured before and after bed rest.

1. Instrumentation
Rectilinear 125I scanning was done by the method
of Vogel (19) for the calcaneus; and rectilinear 153Gd scanning
was done by the method of Mazess (22) for the lumbar spine.
b. Calcium Kinetics
Modified calcium kinetics were measured in some of

the subjects by determining the urinary output of Tc99m MDP after
the oral administration of 100 microcuries of the labeled MDP.



c. Bone Biopsy

The bone biopsies were performed during bed rest
week 5.

All six subjects who had a bone biopsy took the
appropriate bone marking agents four times during the 10 week
study; twice during the ambulatory treated phase, and twice
during the bed rest phase. The bone markers were tetracycline and
demeclocycline which were alternated each time. Demeclocycline
was given (orally 250 mg TID) for three days and the tetracycline
was then given 10 days later (orally 300 mg TID) for three days.
The labeling was done starting week 3 of ambulation and week 3 of
bed rest.

The iliac bone biopsy was taken through the
lateral body wall using the appropriate bone biopsy trephine. The
procedure was performed on the selected day. Meperidine
hydrochloride 75 mg and diazepam 10 mg were used as premedication
for the biopsy. The patient was placed in the supine lateral
position, the skin was prepared with the usual aseptic
precautions and local anesthesia, buphercaine 0.5% was used. A 2
cm incision was made 2 cm behind the anterior superior iliac
border and 2 cm below the iliac crest. Blunt dissection separated
the muscle and fascia to the periosteum and the trephine was
rotated with a power hand drill to cut evenly through the outer
cortex, the trabecular bone and the inner cortex. One or two 7 mm
bone cores were obtained. Normal lesion repair was made and an
elastic pressure dressing was applied. The subject was required
to lie on the site of the wound for one hour and then was allowed
usual activity.

Undecalcified bone were cut using the special bone
microtome and standard histomorphometry was performed.

d. Magnetic Resonance

MRI scans were performed over the lower leg spine
of some of the subjects. Magnetic Resonance Spectroscopy was
performed over the muscles of the lower legs of some of the
subjects.

Each scan consisted of 5 slices, 2 cm apart, starting at
the lower calf. Spectroscopy was performed for the leg. Before
the start of the first scan, the desired start point was
determined as the distance in centimeters from the bottom of the
heel to a position on the calf where the gastrocnemius muscle
mass is negligible. This is an approximate distance which,
however, is constant for all subsequent scans.



e. Muscle Strength Testing

Before and after bed rest tests for muscle
strength and muscle fatigue were performed using the Cybex.

f. Lean Body Mass Determination

Lean body mass was determined using skin calipers,
underwater weighing and 40Potassium (@40K) standard methods. The
40K is a naturally occurring radioactive isotope found in muscle
tissue. This low level natural marker of lean body mass will be
measured in the NASA-Johnson Space Center whole body counter. The
detectors are housed in a room 60 feet underground specially
constructed for low-level counting.

13. Safety:

a. Bed Rest
In previous studies, in which longer bed rest
periods were used than those for the present study, no adverse
effects were recorded. None of subjects in this study have
developed hypercalcemia, renal stones, renal damage, decubitus
ulcers, thrombophlebitis, syncope, fractures of the spine or long
bones, or psychiatric problems.

b. Radiation Hazard

(1) 1251 - radiation dose to the bone is
less than 5 millirem per scan at the speeds and counting rate
used. Six determinations were performed.

(@3) 153g4 - radiation dose to the bone is
less than 20 millirem per scan. Six such determinations were
performed.

(@4) Tc29® MDP - the dose of Tc?22M was 100
microcuries administered two times. This delivered approximately
20 mr to the bladder, 6 mr to the bone, and 1 mr to the whole
body.

The cumulative radiation dose
received during the ll-week experiment was within the acceptable
limits outlined for people who work with radiation and is within
FDA guidelines for experimental procedures in research subjects.

c. Polyethylene Glycol 4000

This substance is a wax-like material which is
colorless and tasteless and has been found to have low toxicity.
It has been studied extensively in animal and human subjects and
has been available for many years as a solubilizer for use in
lotions, creams, and suppositories. In addition, it is used by
humans internally as a food additive, pill excipient, and as a
solubilizer for toothpaste. In recent years, it has become the
standard fecal marker for metabolic balance studies. We have
administered this drug to 80 subjects who have participated in



our studies over the last six years without any observed side
effects.

d. Bone Biopsy

Bone biopsy 1is usually performed as an
outpatient procedure and the patient is allowed to leave the
procedure room to return to his/her normal activities within 60
to 90 minutes of the finish of the biopsy. Pain experienced
during the procedure is usually mild. Minor analgesics are
usually needed for one to two days and some increased sensitivity
may persist at the biopsy site for several weeks. No serious side
problems developed in any of the six subjects who underwent a
bone biopsy.

e. MR Imaging and Spectroscopy
No side effects occurred.

f. Muscle strength testing
Muscle soreness occurred after the muscle
testing because of presumed strain on the muscles in several
subjects.

g. Underwater Weighing
No side effects occurred.

h. Sodium Fluoride

The normal intake of elemental fluoride has
been estimated as high as 5.4 mg which is derived from both water
and food. Water supplies range from 0.1 ppm to 3 or 4 ppm and
occasionally higher in United States communities (@i.e., an
intake up to 3.8 mg fluoride daily).

Fluorosis, a disease of skeletal abnormalities
associated with large intake of fluoride, has been reported and
consists of (@a) osteosclerosis, a radiological diagnosis; (@b)
exostosis; and (@c) calcification of ligaments with signs and
symptoms referable to bones, ligaments and joints. Non-skeletal
complaints and signs include chronic respiratory disease and a
number of common non-specific disorders. The daily fluoride
exposure necessary to bring about bony changes was estimated
fluoride to range from 20-80 mg of elemental fluoride taken into
the body daily for 10-20 years (49).

Twenty five mg of elemental fluoride was given
daily to all the fluoride treated subjects. A wax matrix tablet
containing 12.5 mg fluoride was given twice daily. The fluoride
preparation was sodium fluoride. The dose size and duration of
extra elemental fluoride did not cause any ill effects to the
research subjects.

12. Side-effects and Adverse Reactions
No unexpected reactions, 1illnesses or behavior
occurred during the period of study.



13. Documentation of the Study

a. Record Keeping and Disposition of Case Reports
and Other Documentation
(@1) Copies of the data and other study
documentation will be retained in the investigator's file for a
period of at least two years. The NASA will have access if they
so wish to the identifiers.

14. Balance Diet

The diet was prepared in the same fashion as in
previous studies (6,8,10,12,13). The solid food diet was
composed of 7 daily menus, each consisting of three meals and an
evening snack. All foods except some staples, soft drinks, and
meats were purchased in common lots prior to the study to assure
maximal constancy. Fresh fruits were avoided and canned whole
milk and frozen homogenized eggs were used. Deionized water was
used for food preparation, drinking, and utensil cleaning. The
subjects were required to eat all food, lick their plates, and
drink a distilled water rinse of their glassware. On the
average, the diet contained 1 g of calcium and 1.7 g of
phosphorus. To determine the exact mineral and nitrogen content
of the diet, each month duplicates of the menus for one week were
weighed and homogenized separately, pooled, and a aliquot stored
frozen for subsequent digestion and analysis.

15. Serum, Stool, and Urine Collections

Approximately 35 ml of blood was drawn every two
weeks for complete blood count, ionized calcium, total serum
calcium, phosphorus, creatinine, and alkaline phosphatase
determinations. Parathyroid hormone, and calcitonin were
assessed. An additional 30 ml of blood were drawn every 4 weeks
for a partial thromboplastin time, erythrocyte sedimentation
rate, lupus cell preparation, serum sodium, potassium, chloride,
and carbon dioxide, total serum protein and albumin, serum
bilirubin, SGOT, and BUN. Urinary protein, sugar, and sediment
were checked weekly by the research technician.

Urine and stools were collected between week 1 and
10, inclusive. Twenty-four hour urines were collected daily,
acidified with 1 ml of 12 normal HCL/100 ml urine, and stored at
4 C. At the end of each 7-day period, total creatinine content
of the daily urines were determined. For each subject the 7
creatinine values were averaged and any value which was more than
20% from the mean was discarded and a new mean obtained; any
value which is more than 10% from the mean was assumed to
represent a collection error and discarded. For each subject,
the remaining urines were combined into a pool representing the
seven-day period, and an aliquot stored at =22 C for subsequent
analysis of calcium, phosphorus, nitrogen, and hydroxyproline.
Seven~day collections of stools were obtained beginning and
ending 24 hours after the 7-day urines to provide a partial
correction for the intestinal transit time. Stools were
collected in epoxy-lined 1 gallon canisters and frozen. Upon



completion of the 7-day collections, the stools were diluted with
distilled water to a final weight approximately 3 times the
initial weight. They were homogenized and an aliquot stored at
-22 C for subsequent analysis of calcium, phosphorus, and
nitrogen. Urine sample collected from volunteers receiving F
will be analyzed for total F (not yet completed). Fecal samples
collected from volunteers receiving F will also be analyzed for
total F (not yet completed).

16. Laboratory Determinations:
Laboratory methods are referenced in Appendix A.
Stool and diet specimens were digested in nitric
acid for calcium determinations and in sulfuric acid for

phosphorus and nitrogen determinations. Calcium was determined
by atomic absorption spectrophotometry on an automated
Perkin-Elmer Model 303. Phosphorus was analyzed by a
modification of the Fiske and SubbaRow method, using standards
adjusted to the pH of the samples. Creatinine was determined
using the adaptation of the Folin Wu method. Nitrogen was

determined after Kjeldahl digestion by the amino acid analyzer.
Hydroxyproline was determined by the method of Kivirikko and
Prockop, and alkaline phosphatase was determined by the automated
modification of the Bessey-Lowry-Brock method. All methods have
been validated by recovery studies which were repeated
periodically, and quality control was maintained by including
standards in all runs. All assays were carried out in duplicate
and results accepted only when the disparity between the two
determinations was less than 5%.

II. RESULTS
add results here!

ITI. DISCUSSION

The human skeleton goes through two major phases during
life; (€1) growth (@modeling) and (€2) repair of micro-defects
(@remodeling). Major growth stops when the skeletal epiphyses
close and the human reaches their maximal height. Modeling
continues along the periosteal and cortical-endosteal bone
surfaces: however, it is thought to be insignificant and rarely
is involved in the pathophysiology of metabolic bone disease
acquired during adult life.

Remodeling in the human begins at birth and continues
throughout life. The metabolic bone diseases in the adult are
because of remodeling activity. Remodeling occurs in all areas of
the skeleton, i.e., periosteal, haversian, cortical-endosteal and
trabecular. Bone remodeling directly determines the speed of bone
tissue turnover, the quantity of unmineralized osteoid, the total
and relative amounts of resorption or formation surfaces and the
net gain or loss of bony tissue on a particular skeletal surface.



Frost has defined the actions of bone remodeling by
describing <the happenings thus; a "packet" of bone (@Basic
Multicellular Unit, BMU) is activated by some messenger (25).
This causes proliferation and then differentiation of mesenchymal
cells in the affected region of bone. The cells, which now can be
identified as osteoclasts, begin bone resorption by solubilizing
both the organic and inorganic components of pre-existing bone.
(@0steoclastic activity stops and the osteoclasts disappear.)
Osteoblasts, derived from the marrow, appear on the resorbed
surface and proceed to make new organic bone matrix and in some
manner initiate the matrix's mineralization. The quantity of new
bone is equal to the old bone being replaced. The duration of
remodeling events is thought to take about 3 to 4 months with
resorption phase lasting about 1 month and the formation phase
lasting 2 to 3 months (37).

The following parameters can be measured using
histomorphometry: presence of woven bone, extent of resorption,
depth of resorption, extent of formation, extent of osteoid,
thickness of osteoid, extent of mineralization front, mineral
appositional rate and surface cell morphology.

Disuse osteoporosis is postulated to occur during space
flight. Net bone loss occurs because bone resorption is grater
than bone formation. This theory for osteoporosis has been
confirmed in Earth-bound paraplegics, an extreme disuse state, by
bone biopsy (24). Although the activation factor initiating
disuse osteoporosis is not known, specific changes in bone
histomorphometry would be expected to occur in untreated bed
rest.

F therapy may cause profound changes 1in the
histological pattern of a bone biopsy. F is known to stimulate
osteoblastic activity (34,35) which can increase the number of
osteoid sites as well as osteoid thickness (38). Additionally
during F therapy appositional woven bone may be formed instead of
the normal development of lamellar bone (37).

Since relatively low dose F will be given to the
research subjects participating in this experiment, it will be
very important to evaluate the bone directly as well as with
metabolic balance and bone densitometry techniques.

Measurement of Bone Loss

In addition to the usual measurement of bone mineral by 125I
photon absorptiometry rectilinear scanning of the calcaneus (19),
measurement of the lower lumbar vertebrae was done using the dual
photon 153Gd (22). This allowed a direct comparison among these
two techniques and the metabolic calcium balance method. Bone
turnover was measured by calcium kinetic studies using Tc99m MDP.

Bone histomorphometric changes during bed rest induced



osteoporosis have not been reported. We have obtained bone
biopsies in 6 bed rested subjects, 3 controls and 3 treated with
20 mg F, at 5 weeks of bed rest. Preliminary data is not yet
available. Bone biopsies have been performed in paraplegics who
were untreated or who received clodronate (24).

Measurement of Muscle Volume and Strength

The long term bed rest protocol allows investigation into
the nature and extent of muscular atrophy. Magnetic Resonance
Iraging (@MRI), a new technique, to measure both muscle volume
and metabolic consequences of inactivity can be compared to the
standard methodology for determining muscle peak strength and
maximal duration of muscular activity during exercise. A separate
proposal has been submitted to NASA for the MRI technique to be
used in this study.

Hormonal Mechanisms in Disuse Osteoporosis

Hormonal responses to (@1) activity and nutrient intake
during ambulation and recumbency were monitored longitudinally to
measure the variation of parathyroid hormone (@PTH), calcitonin
(@CT), calcitriol, and cortisol.

Nephrolithiasis

Nephrolithiasis is a definite potential complication of
space flight (31). The limited data available suggest that the
metabolic changes during space flight could lead to renal stone
formation.

Hypercalciuria develops soon after space flight and calcium
excretion may approach 500 mg/day (32). The excessive renal loss
of calcium is probably skeletal in origin, since it is correlated
with the development of negative calcium balance (5,32,33) and
loss of bone mass (9) and occurs despite probable reduced
intestinal calcium absorption. Urinary phosphate excretion is
also increased during space flight probably by the same mechanism
(5,32,33). These changes would place the astronaut at an
increased risk for stone formation by increasing wurinary
saturation of stone-forming calcium salts (@calcium oxalate and
calcium phosphate) (39).

Two other factors may contribute to stone formation during
space flight. Potassium deficiency, resulting from an exaggerated
renal loss of potassium (48), may reduce renal excretion of
citrate (40), a well recognized inhibitor of the crystallization
of calcium salts (39). Moreover, urinary uric acid may be high
because of increased availability of purine substrate (@due to
muscle degradation or use of a high protein diet). The resulting
hyperuricosuria may predispose to uric acid 1lithiasis or to
calcium nephrolithiasis via monosodium urate-induced
crystallization of calcium salts (41). The exaggerated renal loss



of sodium (48) may further promote the latter mechanism.

The risk factors which may primarily predispose astronauts
to renal lithiasis in addition to those discussed above include
dehydration and high animal protein intake. It has been
impossible to determine the water balance of astronauts during
the initial stages of flight for a number of reasons. However, it
can be postulated that sweating, early limited access to water,
and space motion sickness causes decreased appetite-thirst and
therefore increased urine concentration. As previously mentioned,
an apparent dietary preference for a high meat diet may
accentuate a tendency toward stone formation. There is
substantive epidemiological and biochemical data suggesting that
an excessive consumption of animal protein confers an important
risk for stone formation (42). A high animal protein diet has
been shown to increase urinary calcium and uric acid (42) and
lower urinary citrate (43).

From the data generated in this study, it may be possible to
formulate an effective preventive program for nephrolithiasis.
Reliable techniques are now available to quantitate various steps
in the stone-forming salts (@uric acid, monosodium urate, calcium
phosphate and calcium oxalate) may be reliably measured from the
activity product ratio or relative saturation ratio (44,45). The
inhibitor activity against spontaneous nucleation of calcium
phosphate and calcium oxalate may be determine in whole urine
from the formation product ratio (45). The propensity for
spontaneous nucleation may be estimated from the formation
product ratio minus the activity product ratio discriminant
scores (39) or permissible increments (46).

The above physicochemical measures were utilized to
quantitate the response in any proposed treatment program to
reduce urinary saturation and/or increase inhibitor activity. A
separate NASA research grant was submitted for this part of the
experiment and will be reported in another communication.

Iv. SIGNIFICANCE OF THE RESEARCH

Sodium fluoride has received attention because of its
potential therapeutic usefulness in a wide variety of skeletal
disorders. It has been shown to retard the dissolution of
hydroxyapatite crystals in vitro.

Previous space missions have used only distilled water and

a low fluoride diet. The average intake of fluoride from the
usual community water supply is 2.35 mg/day (€1 ppm) compared to
all other dietary intake of 2 mg/day. studies in the PI's

laboratory have shown fluoride balances, reflecting fluoride
intake from distilled water and a whole food diet, to be slightly
negative. This may have played a role in the developement of
disuse osteoporosis which occurred during the Skylab mission and
in the early bed rest studies.



In addition, during the last few years, the use of fluoride
has been tried as therapy to increase bone mass and reverse
osteoporotic disease. It has been stated that the fluoride ion
is the only pharmaceutical that appears to be capable of the dual
effects of increasing bone mass at the same time it stops disease
progression. This mode of therapy is extensively used in many
areas, and this study has produced additional information
regarding fluoride balance in normal people and its role in the
prevention of disuse osteoporosis.

A number of physiological changes have been demonstrated
in bone, muscle, and blood after exposure of humans and animals
to microgravity. Determining mechanisms and the development of
effective countermeasures for long-duration space missions is an
important NASA goal. Historically, NASA has had to rely on tape
measures, x-ray, and metabolic balance studies with collection of
excreta and blood specimens to obtain this information. The
advent of tomographic magnetic resonance imaging (@MRI) offers
the possibility of greatly extending these early studies in ways
not previously possible; MRI is also noninvasive and safe, i.e.,
no radiation exposure. MRI provides both superb anatomical
images for volume measurements of individual structure and
qualification of chemical/physical changes induced in the
examined tissues. Results of this aspect of the study will be
reported later.




name

Carpente
Carpente
Carpente
Carpente
Carpente
Carpente
Carpente
Carpente
Caruther
Caruther
Caruther
Caruther
Caruther
Caruther
Clantaon
Crandal
Crandal
Crandal
Crandal
Crandal
Crandal

-
v
.
v
-
-
-
v

=
&
-
i
=3

=1
A

Fitzpatric
Fitzpatric
Fitzpatric
Fitzpatric
Fitzpatric
Fitepatric

Hufttel S5
lLewis W

Meynen
Slocum D
Williams
Williams
Williams
Williams
Williams
M A H
A7 A
Chace
Chase
Chase
Chase
Chase

Chase O

AR S A A

b

Ly by Ly

J

Sommervill
SQommervill

Data Recaords

B/01/83
3/15/83
B/22/83
9/08/83
D/ER/82
10/06/83
10/720/83
11/7,02/788
B3/ 22783

1Q/06/783
10/720/83

11703783

27057834
2/19/734
4/02/84
/15784
G/320/84
57147834
20555
G/ 16e/84
/30784
S/714/34
/19784
/02739

/03786
D/ 08/86

7/16/86
7/21/86
B/04 /86
2/11/86
7/18/86

S/06/84
S/713/734
A/ 02784
1/723/84
S/06/734

FL
Fl.
FL

FL 2C¢

FL
FL
FL
Fl.
FL
Fl
FL.
Fl.
FL
NQO
MO
MO
NG
N
NO
MO
NO
NO
NO
NQO
NG
NO
NO
NG
NO
NO
NO
W
NO
NO
NO

FL
L.
FL.
FL
FL.
FL
FL
FL

e

10
10
10
10
10
10
10
10

b
LandiE VR RIAN B BN 23 I N VR RN R I 0 Y

fa—y

~i L L) e

Py
= s

g

-
RS B R VA

i

b

ORIGINAL PAGE 1S
OF POOR QUALITY

ey
L
o=

it

JUL ALk m

i =
.

=
"o’

LY L

nof B0 A

1S
s}
.98
.19
.2
12
4. 82

0.

.
.

[
0,
0.
0,
0,
Oy
Q.
0,

0.
(.

0.

0.

(S

Q.
0.

sy = @

EE R R VL 1]

R R ISR £ e

UL MO~y U W

gy

(g

[ B i}



.

name

Dommervill
Sommervill
Sommearwvill
Sommervill
Broussard

Broussard

Broussard

Broussard

Broussard

Broussard

Hughes
Hughes
Hughes
Hughes
Hughes
Hughes
Ashley
Ashley
Ashley,
Raker
Baker
Raker
B2aker I
Baker |
Baker
Il1lig &
Illig @
Illig 15
Il1lig &
Il1lig @
Il1lig 15
Wahl
Wahl
Wahl
Wahl
Wahl
Wahl
Dougl as
Douglas
Douwgl as
Douglas
Dougl as
Dougl as
Morin J
Morin

Morin

Morin

Mov in

Morin

Will &
Will &
Will A
Will A
Will &
Will &
Brimnzon R

U 01 a0l 0y g 0y 4y 8y

ZTEZEXTZRZ=XZ

g g Ly L

Gy iy e iy

cogde n

L3 G303 03 03 Q) S R BY R

P T S S
R - I S =Y

[

&orn
it

NGO E QG E

“j

6000 N N N

'z}
=)

IRt E AR R R Ve R

'

10
10
10
10
10
10
i1
11
11

1
Es

11
11

date

2/ 21 /34
D06 /34
2/1793/8¢.
G /02784
4/03/349
4 /22784
5707734
S/:21/784
&/04/84
&/18/84
G /09/84
G722/ 84
S/07 /84
SRl /84
&/04/89
o/ 18/84
dEIRE
S/13/85
BA10/835
&/03/85
/17735
7OL/85
7/15/85
72385
S/12/85
D/20/85
10/15/78%5
10/28/785
11/12/85
11 /25785
12/703/85%
D/ 30/85
1O/15/785
10/28/85
11/712/85
11/25/85
La/09/85
BL30/85
10/15/785
10/28/8%
11/12/85
11/725/85
03/85
T/RL/86
B2/04 %
8/18/86
FAO2/3E
91586
B/ 23/8B6
TIEL/G6E
8/04 /36
8/18 )
SS02/88
BALE/BE
D23/ 36
A S

Fl. 10
FL 10
Fl. 10
FL. 10

Fl 10
FL 10
Fil. 2G

Fil. 20

Fl. =
FlL. 20
Fio =
FL 20
Flo 20

FLo
FlL20
FL 20
FLo20
FL 20
Pl 20

weelk

i
i
f
!
1
i
i
i

e

—
PAW = e G N W = G N e e S N e =G N

it

[y

ORIGINAL PAGE IS
OF POOR QUALITY

i B
s fia s
nom
(UL N e N A R N i 5 s B s W T I

[ I VY
;e

" (A=

RN | B O 2 I

I

Muho & e

i
~NEN Ry AR

.
o

=
v T
3 1

LI AN
:
-

I

Ly O

PR SR = = RO D0 MR R T B D

U & A
|

=
o~

SRARS

mama

(0 .

& U

i1l
-
)

B U
. s .
iR

I
]
I B

.13
oo
wd

Q.

U @ e

i,

i i

PILIO T M R B R

WRNSONOGWEENO D ROy~ 2000 Od & D0

Q.

0.

O

—~
g
s

0.
Q.

e T N
o L
s

.
£
O

0.

0.8



.

name

Brinson
Brinson
Brinson
Brinsaon
Brinson

EX

&

Code N
i1z
12
1z
12
12

date

9/ 22/86
10/068/86
10/20/86
11/032/86
11/17/86

waeh

—
b

red bc
3. 66
4,53
., 73
4,73

H.7

0.3
[ IS
[
1.2



retic no rpi et hbg axyhb cohib methb

e8.9 . Q. e 15.1 ST 3 0.5
332.3 0.3 0,47 15,4 i 2.5 Ga
=0.3 1.1 I 15.4 e S I (R
46.8 1 0. i 15.2 3 0.3
18.8 1 0.7 15.8 3.8 Q
9.7 0.2 0.48 15.3 e 0.3
48.7 1 Q. 1409 7.1 . 3
27.3 Q. S P 7.7 0.3
44,8 1 (S 14 7.3 .l
e, 1 0.3 O et 4.6 25,7 7.7 0
a3 0.7 0.5 4.7 93.1 L.t 8]
S0 1 0O.485 1501 38.7 R 0.1

=8 0. D.51 15
22.8 0.7 0, e 4.5 81.6 s 0.1
246 0.5 0045 1S.2 37.8 1.6 0.4
33.9 0.7 0.47 15.¢ EL = 0.1
40 0.8 0.6 15.4 =38 2.8 0
o 45.5 Q.5 0. 46 13.5
17.5 0.6 0,355 11.8
26 0.6 LT 14.3 FACIE Zed J. 2
43,3 1 Q. 1401 8.1 1.9 Q.
13.7 0. 0.4 12.8
201 DuE 0.4 12.5 73.8 1.6
2Rl G, 0.3 1341 37 .3 e

et o 1 Ol 138.8 G40.3 “a b 1.2
2005 .l O, et S 836. & o 2.7
227 0.5 0. 43 15 S6.5 .l i,

2 0.7 .33 14.9 S2.3 8.2 .3
EE et 0.5 R 14,9 8.2 4.8 0.3

1.2 0. H RIS 15.3 w78 0.
57.8 1 0.8 L& 8.8 Qi
2. 0.7 .46 15.5 #7003 .3
46,4 0.y 0.7 15.79 P68 S
a1 0.5 0. 33 15,68 7.8 0,3
DL i 0.48 15.5 89,4 a.5
35.8 0.6 0,47 1&.9 2701 2 0.
A48, 2 1 QL e 15.3 a3 1.3 O]



[y

retic no

S
o g s

&9.3
S0,

30,

[CLS

o
[N T}

3
%
J

30.9

252

135
GO, 2
fhe b
20,5
R S
20,4

e
G7 .
26,6
s |
G, 5

26
18.8
S0 1
32.7
43. 32
2001
20,4

367

25
47.3
Il
A8
R

ey

332
e 3
“la3
1. &
28.2

rpi

0.
)

0.
0.

.
O,

O e B 000 U1 N R SO e e b O e B

SRR Y

3

1
5
a
-
d
=
4
o
[~
d
=
p
o]
&

=
£

.
Bond

LNy SRR

LR

ot

0. e
0. 46
0. 46
0,47
0. 45
Q. 5
0.5
0. b
O, 4
0.4
0,43

0.5

0.5

0.5
A
L i

0,52

0.3
0.3
0,33
0,43
Q.32
0,43
0.3
.43
0L
L 3
0,33
.5
.3
Ou e
I £
(I o
0,42
0.8
0.45
Q.45
i, 33
0.2
0,45
0.z
0.43
0. 45
0.1
L
I |
NI 3¢
0.1
0.t
0,43
.kl

0.
O b
.43
L

0. 44

- —
Gl =y
g b M

H
%
1 I A

[ -
Q] s
~j 0oy

-
€]

—
I O Y

15,

1&.
i3.
14.6
14.1
14
14.1
13Z.8
14.

13,

NN

H
L) &
~N N PR3 D

E R
4
't

u

A
oo

i
]

oy b
977
EXey:

=3
80.9

&0 3

&8
wE. 6
a7.5
EV
F0.3

43.
97 .

T
S ala

oW

[
Civda

S0LE
76.6
71.6
80.8

57. 4

=

A

1
7.4
o

ol

=

o

cohb

e
il a
I
et

=

i
-y
alw al

.
10.
.

7.

E N S O R g

=
e 1]
S

l
B3 e i

»
-
i

—
x

[

0.5
0,32
0.7

mathb

0.

0,

0.

)

0.

O,
0.

0.

B S S S

[£3 BT O S

Landl € Bl S

— P e (]

1o

03]



retic no rpi hot hba oxyhb cohb methb

19.6 0.3 LI 14.8

18.1 ) [ I e 13.%
43 0, 14.6 56.5
. 0,33 15.1

0. % L0 IR 14.%9

3
£
e

it

£
Ek}

L @
-

Wb e

o

-



1 DY mzhiz Tar platelet rvbo’s morp  white beo

97 33 34 0.5 37 5.4
58 2z 23 Q.55 R 4.8
28 34 25 0,52 257 4.7
58 i il 0.57 279 4,5
38 23 23 0.55 305 5.6
57 el 33 0. 55 23€ 7.1
S0 21 ct 0,53 440 11.2
91 20 23 0. S 310 7.6
a9 e 21 0. 43 clcle G4
£ 30 23 0.5 258 .7
51 30 23 0. 56 348 8.4
91 30 cic 0.58 27z 11.2

3 =7 = 7
3 =1 33 i
91 3 3 =
=h 3 et

[sus

91 21 et

91 3 et &

Ln

100 34 24

3 4
HE 33 eE) 0L EE S
96 33 34 0.51 4.3
g 4] a3 59 0,52 Sl
100 34 34 0. 56 e
37 e 24 0. S s
34 28 33 0.3 e mal 5
~

85 20 a4 Q.47 240 normal S.8

L= 33 35 .55 285 nomal 1202
et 33 e .55 40Z normal 10.2

3 33 3% 0.5 211 normal 7.5
) a0y 3 057 &g,
g a1 a2 G, e .3
9z 31 24 0. 56 R
1 21 3 Q.57 7.1
oy 20 a2 0.6 Ik
a1 20 23 0.&2 7.8
93 23 i A . S B 7
A Eo et 0,55 .3




mo v mi b miz o zsY platelet rvbo's movrp white bo

25 0,54 .6
34 0,55 7.5
Gic 0. 56 7.8
34 0. 55 &.

=24 0.58

3G 0,06

-
-
C
.
SRR

3e 0,53 Fa

e S 237 10,3
a9 O.53 128 .3
24 .53 = 7
e 0, 5 b5
35 0.3 1836 S
a3 .54 186 S
34 R L (I
o 0. 48 251 8.5

,
£
-

L

295 .55 2032 normal

Gl N

i
RIS BN I S S 1

i1

ST

LES IR I &
a

)
P
- [t

oy
&

)
J

5
=

»

RO
.

fa
:
~Ep

-
0

0}

=~

0N
=
A ]

P ]
e oal
Ty T
P I

5

e mal
rovmal
oy mal

~N D m
.

G~y NOE WD

e = 3 0.4 Ny mal

normal
movrmal

51 T mal

B SN O N 75 T 28 I I -

3 &

= £
B3 3 o}
a5 3 0,47 rovmal S
Ha by i O.EL normal o
a5 = .52 mor mal £ .
820 o5 .51 mormal 5.6
g oz ) 0 DE oy mal 10.7



mo v meh mehe sy platelet rbco’s morp Wwhite b

11,
1.

]

AP S BN B A

21 31 34 Q.65 302 1

-

]



meut lymph IS 21T haso bands et mo

S0 = = 0 O
4 %4 1 0 0
B ¥ 2 3 0 )
= b= O ) )
o3 7 1 0 Q
RRICH & 1 0 0
& ) 1

S
S s

’-
‘-—l
—-

fe)

3

SIS
o {d
—

& n g

Pt
)
-

4,283

2. 49a

]

A
-
»
-
-~

5
L .

E

.
-+
—

]
L e

2 0 0 S04z
b 3 £ 3.876
e O Q 3.4
5 8] O 0 .37
2! 5 0 0 2443
& z 8] $ Ee 303

—~
LI
!

& = 0 < Semla
7 = 0 0 3.18
a I.-.! 0 0 PRI

[ E E - T
il 37 3 ]
oo = =y - Eaw) .

o8 35 5 = 3. D6
St 39 i 7,078
a5 = 3 O 0 ) Sl

T i O &)
&1 3 0 0
53 = 0 0
S 7 0 0
o) 3 0 0
S 1 0 ]
7T ) Q) i
73 1 0 0




neut lymph R o e baso bands neut no

&4 8 5 3 0 0 3. 84

EWe
5, 055
3. 864

4. QSE

-~
i
!

i 2E ] <
£7 o
G6 29 i
Sz 48
g 52

&0 27

-
had

o

3
T
—~ i

-
]
-
—~
K}
L)
o
L
L

[ D
-
Y

i e

o
R
oD
—

O3 0

| it .
o 41

!
£
-

Ny

a
-~
!

SRR R T S
)
o

[ORGRG

1

r.
e
-

-

BRERLR
ESETESREEE
AN
1 s bk

P30

)
T

3

H

o

i,
o

P~
1
~
N
D

L3
L3

]

—
-~

]

E:Z::
R
3 e
¢ T

2
3]
" s f
.
-

A

L
31T

-
]

,.
b
!

Ty

-
E
!

-
L)

oo
DO
IPI

) O 8
= ) 1

]
el

-

K e Y I T G G W

b

-
L
[RUE I
4o

T T

ot 4 ..
B ) I8

g
v

0 (]

i =

e 0 Q 2
3 o 0 W
=27 ! ) 0

i
b

.
L 3
— O g

1]
NI

i
i

o
S
]

e 3 =
ot st foad L.
- s 1

£
i

r.
s

B LN BN R
8] i

= 0 O
o 1 Lo
= = &
o w2 Sl
(B4 R
wd il
e

i
R

4
o,




19
27

M

1
1

~
)

-~

Py

{13}

-
ba

'

o~
!

- L)

baso

0
0O
)
0
0

D T

bands

T

!

o

neut no
8.142
9. 282
8,255
F. HaE

301

)



lymph noo momna o [=Ta i Y basa no Dand no whe  morph sp agr

,..
bl
-
T
-
u
P
o,

&

ks .16z 0, 1083
H.208 Q.15 0, 048
1.927 0,375 I I

1.71 0. 36 Q
1.0 0,392 0. 056

L 426 .07

o
o

t 8
]

i
- b P
e
P

b
T e
- 1

i
b

.

&

L3

~

2.126 0,256
sl 212 0. 84
2l 0.

-

.

-
e .
UL S RN N

:-l

.

i

-

O N T

. 784 I S 0 0

3,024 [ £ Q. 0834
d. 144 .12 0,56 0 0

2. 144 0. 201 0
2a 0] 0. 236 .11
2.772 0. 264 0. 06eE

et 0.1z 0. 06
R N Q.34 0, 324
o34 Q.1 0.
1.303 - O
2. 00 L IR 3o

2107 Q. 093

- l'_l
.
.
i

N

vy

)

DAY
—

BN
KO
]

v

oy
‘!

-
!

10976 0. 10 ] 0. 104
el .1z ] 0
1.584 0.132 0 ]

L as 0. 1% o mal 1.013
w03 Cra T 0.116 ] o mal 1,007

1.012

4,733 DLl 0, 2t oy mal 1.02
G284 ] 0 O novmal MG

3. 094 0. 28 0. 1ER 1.003

i
g

i
o

r
i
;

3
Cp LR f

[
PN
-3




rname
Sommervill
Sommearvill
Sommervill
Sommarvill
Broussard
Broussard
Broussard
Broussard
Broussard
Broussard
Hughes
Hughes
Hughes
Hughes
Hughes
Hughes
Ashley
hehley
Ashley
Balker
Baler
Raker
Baker
Raker

LETIRVY I &3 By iy S AR VRN SPRY P

YRR

Baker I
Illig o
Illig &
Illig &

I1lig 0
Illig 0
I1lig

Wahl ™
Wahl ™
Wahl ™
Wahl ™
Wahl M
Wahl ™
Dougl as
Dowgl as
Dougl as
Daougl as
Dougl as
Dougl as
Moarin
Morin
Maor in
Mo in
Morin
Moy in
Will A
Will &
Will &
Will A
Will @&
Will &
Brinson B

LENEE S I SV SR A

ety Oy Gy

cade no

BB L) 03 0I 0D LY 0D R R R B

oL

[RHEH

»
i

mMmEOG

P o

R

SN

SRS

date
=2/21/84
206/849
/19784
‘4‘ ;"’ f-:) :: 1/ 84
4/ 0%/ B4

S/07/784
S/21784
&/04/84
&/18/84
d/09/84
/25783
H/07 /84
S3/721 734
&/ 04/84
=/ 1E 8
G/29/85
S/13/785
&/10/785
/03785
&A17/785
F/01/85
T/15/785
7/29/85
B/12/85
HSE30/ 8%
16715785

-
lo/2837,35

1112785
11/ 2585
S /00 /8%
j/uU/Bw
10715788
10/,28/85
117127683
11/25/835
12709785
9/30G/35
1ﬁf 15/89
3 \3.1

c'/ H/f-i&

B18/86
/0 BE
BS1E5/7E86
B 1
7521738
S/04/86
2/718/36
SS02 /86
15386
/2 J/r.}r_;
F03/38

T week

Fi.
Fi
Fl.
Fl.
FL
i
FL
FL
FL
Flo
FL.
Fl.
FL
Fl
Fl.
FL
FL
Fi.
FL
Fi.
Fl.
Fi-
FL

[
FL
L.
Fl.
Fl.
FL

—
.

Fl.
i
Fi.
FL
FL
FL
FL
Fl.
FL
i
Fl.
Fin
FL
i

Fl.

1o b
10 7
10 3
10 11
10 i
10 32
10 o
10 7
10 =
10 11
10 1
10 3
10 5
1o 7
10 g
1 i1
e 1
=0 &
=0 7
20 1
=0 e
e o
20 7
20 o
(0 i1
8] 1
O
Wi b
oy v
210 o
0 IS
i) i
20 o

i
i

i
“J

g

20 11
20 i
i =
A ]
0 7
28] "3
2 i1
() -
e 2}
i) £
w0 =
=0 10

') o
i) 1
w0 1z
0 o

(HUGDUUZPAQEIS
OF POOR QUALITY

4
[

£ ok =0

ULk

ved b

. 68
= b

F.01
15
.55
P =
B
4.6

&7
. S
.51
5.5

J

Tas

S.61

3]
ot
3,
<4

¢

T ]

[ieod
sd
ot

o
P

£

Sy

41

Hee7

£

)
.o

Fropd T 20 NN B

. 5
.39
. 6
b
o

[ QR

.31

.01

.06

S.01
3,67
4,21
S.02
I
5.12

)
Epe:
(I

N
Q.

0.
0.

1.

L b s 0 e e D RN D e e B3 (SRR LN

O
0.4
Q.
0.
0.
0.3
&
0.8
Q.3
1.2
0.5
0,3
0.5
0.6
Q.
0.9
0.5
0.5
0.8
0.3
[ I
1
9.7
0.9
a3
0.6
.G
0.7
0.
0.5
0
0.5
De D
.3
0.7
0.2
0. &
0.3



name

Brinson
Brinson
Bringson
Brinson
Brinsaon

code no
1z
12
1z
12
1z

date
DlE2/BE
10/06/36
10/20/86
11/03/38¢6
11/17/86

weeh

a8
10
1z

reac bo

4. 66
4,53
4.78
4.73

4.7

retic

0.3
0.3
Q.
1.
[

ra

K]



retic no rpi het hibg oxvyhb cohib methb

32.8 0.7 I 15.2 977 2.9 0.3
E9.3 Iod 0. 36 0.3

—
o

0

~

oM

b

R r3 O

5001 Q.46 15,1 98 : 0.1
30.3 . 0.7 16 20,9 PR 0.2

0.45 14.8

[ O T B §

= Q.45 15.4
46,6 0,43 19.3
6. 8 0.8 I 15.2
327 0.7 Q.3 15.1
90.8 2 0.4 14.9
L 0.7 0.49 17.1
23 0.5 0.5 7
0.3 0.3 0.5 17.1
4.1 0.8 0.3 17.5
50.5 Q0.7 0,32 17.4
I . 4 1.4 0.52 17.3
4&. 9 1 0,43 14.6
e 0.9 .93 14,3 Te.8 1.6 0.5
=0 0. 0,43 i4.86 16.3 1.8 .
29.5 0.6 Q.43 14.2
19.5 Q.4 O. g 132.6
20.3 0. 0.43 14,4
39.6 0. 0.z 3.
30.5 O 0.43 14, &8 0.1

0.1
0.1
Q.1
0.1

o G
W

S5,
87.
.
0.

O d2 14.
0.8 16.
O, 43 16.
0.5 1€,
0.48 16.

in
e
e
ECS I 0 RO

0]
~

FO.S L.

o
g
O
[ I T T O B e x  EE R Y
> N DWWk

24.5 Q. 0.6 15.4
30,4 0. 0,46 15.3 43. 4 0.9 .1
20 . Q.43 15.4 7.8 1.3 0.2
47 . 0.3 0.8 16.5 72,3 2ol .l
26. 6 0.5 0.8 16.3 8BS.7 2 0.3
a3l 0.5 O.345 15.7
G0, S 0.8 - 0.5 15.6
2 0.5 I 15 1.1 0.2 1.3 0.
18.8 0. IR 14.3 76.6 1.8 0.1
Jc | 1 0. 45 16.3 71.6 0.1 0.2
JEGT .7 LI 3 13.9 20.8 S8 0.1
3.3 0.3 LR M 14.6
2041 0.4 0.3 14,1
L 0.7 GOoal 14 77.3 0.5 0.5
30.7 0.k LRI e 14,1 574 1.8 1
e 0.3 0.1 153.8 7.4 Q .
17.3 0. 0.3 1.6 78.3 0.2 DL
2d .3 0.5 0.1 13.9 8.5 8] =al
A5 i RS 18.6
2 0. b Oad3 .2 93,8 0.7 1.8
ok 0.5 0,41 13.7 a4.7 0.5 0.
4 1 (S 12,7 &7.3 0.3 0
36.3 0.8 O3 15.1 74 0.7 0.
21.8 0.2 D443 14.3 B&.Y 0 1.3
31.6 0.8 0.4 14.5
28. 2 0.8 0. 34 15.2 893.5 2.1 8.3



retic no
1'3.6
13.1

43

95,8

A
Faie ol

rpi
0.3
Q.
1
1.2

i)

ot
0.4z
Q.32
0y,
.43

0,

hbg

14.8
13.9
14.6
15.1

14.9

o yhb

o
M
L

cohb

methb



o

Gt

r

Rty
Ll S | B

gl

il

]
s

)

b

it
—

—-

mizh me b zEr platelet rbc’s morp white bc

232 244 Q.32 3443 &
oz 28 0. 54 229 &.6
22 24 0.55 251 7.5
=1 344 0.55 LT .9
a2z 33 0. 36 &) 7.3
23 34 0.55 291 .z
33 a4 .58 237 =
23 35 (T 284 1009
a3 24 0. 59 s L P 7
23 3¢ 0.6 287 10.39
31 25 .93 198 e
31 o 053 PEREE 5.7
2 e 0.5 207 Ged
an a5 18 .3
3 e 186 GBS
o o4 13 €.
32 3 0.3 291 8.9
33 =5 . E5 2032 normal 4.9

2 3 0,53 20 7.3
g 33 Q.54 207 .8
P 32 0.3 =12 7.2
z 53 0,49 198 .1
z 32 0.43 193 7.3
= a3 0,51 206 2.7
23 34 2838 .7
oz a4 D6 Z08 8.8
23 5 0. 56 280 3.6
e 33 0. 0E =g 9.1
323 =25 Q.53 29 3.2
a3 24 0.5 236 =
a0 23 229 3.3
o o4 0. 49 =00 4.
3 a4 0,51 205 4.8
] o4 0.51 208 .2
2 =25 0.3 128 4
3 o5 0. 56 131 4.
31 e 275 3.1
0 S Q.48 296 7.1
31 34 0.8 28z 7.
=0 33 DRI 35 234 g T
30 24 D.51 241 3.2
a0 o .51 408 o
g 34 I 3 264 normal .8
=7 23 (I 35 2959  normal 6.2
o e 0,48 270 normal .2
= a4 Q.48 2E6 7.6

34 0. 43 2539 normal 7

oo D.51 normal E.7

a3 0.525 narmal E.3

33 0.5 novymal 4.8

G 0,47 mnormal 5.9

e .5 rcor mal B

St 0CED mormal S

o9 .51 normal 5.6

Mo mal 10.7

)
5

i
N



r‘I,

mIv

mizh

m ke

ZBYr

platelet

202

rbct's morp

white brc
11.8
11.9
12.7
12.9
12.1



reut Lymph M =T basa rands neut no

i g ) 2 0 0 2. 84
e oy =

o)

a2

D.025E

Dt atn v} <} [#]

=7 23 4

-

3T
-
T

. e 2 ) y ] 3. 864

] w] =

" 3 0 Q 0 ] 4. 055
4 52 2 1 ] ] 2.728
=0 37 = 1 0 ] .52
53 40 = 0 i S5.777
54 41 i 0 ] 5.238
58 =7 i 0 0 G.222
&0 ) ) 0 0 3.78
56 39 z ] 0 2.7z

bl 55

v~
L)

2. 64

I
=

T R AW BB R

1
o8 29 7 8] 1 3. 777
20 23 4 0 0 CPa=
65 27 & 0 0 4. 228
73 13 ] 0 1 2. 715
B3 Iz 3 ] 0 S. 185

g

R R ==and

] =
4. 632
L B08
RESE 5

H
g

3 Ok
—t
el e
e
r.
e

e
-

2
-
fe]
-
he)
Ju

o
n

[ ISR R L NN I S RN S SRR
P~ 0 e

O 0 0 Q = S

2 ] ) ) R

: el ) 0 1 Ge'IE3

e} 0 i O 0 G Eded

& = 0 8] 0 5. 004

e = 0 O ] . I1lE

&5 1 ! o] S5.33
1

6. 59

2. 133

Lt

A R L
L.
O O

&0 : Q i { e e
(e el 2 0 0O 0 2.H76E
1) 33 0 i 0 £ D932
58 e 0 i 0 0 R i =
o6 41 2 1 0 Q R £ 25
73 23 1 1 W = S5.7313
&0 SE, ) o O = g, 2E
o] 2 = 1 0 ) 4,81
&7 & 5 1 0 0 G. led
S 0 i 0 0 SIRCIC:
&0 i 0 Q 0 I
523 3 3 ‘
=1 4 =

530 2 ]

53 = =

& 0 1

- 37 ] 0 0

i cia) =

=Ty

E.H0s
289

) 4 9]
e i 3
LA o6

=1, et b
=3 ot 3

1 3. 458
- T
() Jroagar o B

i
—
.
Ju
.
3
i
e B3 oes B L o~ RS

O Q . 206



rneut

19
27

{1 w0y D]

[N

—

[zl

i}
wt

Q

L e

ke

Daso
{
(
{

)
)
)

bed

bands

neut no
g.142
ERLE
2.235
P 548
G301



Lymph no
1.68
1.716
1.3
2691
3. 744
3. 3286
E Ak
4.36
20377
4,033
268
2.613

[~
e £l

1.885
2.145
1.755
1.618
1.568

1.971
1,304
2.376
1.988

.55
Zebl

73

Yo
g QWL s }

F.4 84
.87

3.91

2.108
2. 176

L O4E

M2 Mo

0.3
0,3
AL e L

0.3
0,207
]
0.186
0,134
0.436
0.388
0.436
0. 063
0,201
0,135
0.3225
0. 135

0.13

0. 035

bl
!

1 B3R

£ ra

T i

:
-
.
-
o
i
-

0, DL
0, 08

e 00

0.148
0. 46

)

0. 05

0. 20
. 1326
0. 248
0,228
. 1:

0

0. 13

0. 096
.11

0,295

D.132

0.321

B

il

0.13
0. 264
D.073
0.138

O
0,062
G. 032
0.218
0,037
0,103
0.139
0. 134

0,26
0. 4355

0,26
SR

)

0,147

(@]

0. 0836
0, 0y

8]
i, 05z

]
e O
0,081
0. 142
Q.074
0,032

0

CLdE
0. 3225
A

0,165
0,113
0, 1
. 112

0

aso o

<

-

]

-
N

'’

N =
o T

LN

o

N

-

o~
L

-~

-

b
e

(

!

hband no

&)
0
(8]

—
o

'\

—~

i~
!

W

0,10

e

o

]

-
-

O
0.0

- - oo
(ST

9}
0

0.067

N
]
'

s

R
)
Lt L

!

0,043

S 7% I

S
't

[

—
&

0,067
0

Wi  morph

ORIGINAT; pﬁw FR]
OF POOR QUALITY

normal
rmormal

noarmal
rmarmal

Z% oaty lym

DT ME l

moymal
Mormal
rovmal
1+btomic

(:] T

1.031
1.4

1.0o12
1.008
1.007
JAPRE R
.08
.08
1.01
1.007
1.003
1.011
1.003
1.00d
1,003

[



r baso mo band no who  morph sp gr

1.008

lymph no mono nc

3068 0.118 0. A5 0 0.118
P R 0,11%9 0} O
e 0 QO &
I Al 0 { J 0,51

2557 0.1321 0. Q

-

1.008

.01

L)
—-
e




urine ph nitrite alu urabilin blood wise

-
'~
'
-
D)
]

£y
)
!
o~
b
-
)
3

) Q ') O 01
) 0 0 O 0=1

i NN

s
g

bad
-
()

}

L

o

(

b

) 9]

"
o
'

b
o
-
!

o LR

—
b
(]

—
b

i

Q
) [

} )

T
h

i
.
g
-
Z

P
N

D

"t

P
i

4

b

'

}

b

o
)
h
be)
-
P
-
i
-

(%}

-



urine ph

G

&.

v in

urchilin




epith 1 ML OUs amt 1 type 1 am 1 ty 1

O
e
T e
DRI 2

fo

=1
%G
1 soguam

PR
I
—=

i

—
ha
.

foy
—

b
5
i

-~

-1 B
O-3 =g

A

o
-

~

o b

e b

..

DI ol

-

.v' —

-
L]
e

%0

RS A
por

"
t
—
™y

GouUam

o~

(Y

b

(P A
T
N
e
) ')

L
'

,.,
1
T
D

N
o
—
T
b
by
bed



epith 1 MU OLs amt 1 type 1 am 1 ty 1

. e <5 Q £

] 8]
) ()

DD
D
—
i~
]
"
!



1 amt 1 type Coloee Appearance  prot keto

y@alliow zlear !
0 0 yellow clzar ¢

"
L
]

b
[

'

9
G
=

yvellow i
straw D
vl low
yellow
yviellow
0 Q0 yellow clear
wizl 1oy clear
yellow clear
shraw clear
yerl low clear

PR
Ti
58]
-
0

7t
e
T
oy
-
T
L

Q

AR
—
PRI
T
%
O D
T

e

!

(

b

)

-

P
'

e

9]
[}

]
!
!
)
]

0 0 y@llow clear 0 0
8 O yellow Clear 9] O

e
(o

vesl Lo clear



1 amt

ml M b

yellow

weallow

)/E‘l 1w

appear anc e

Clear

clear
clear

prot

beto

)

O



£

T

(

)

)

i

-

0

]

LN,

o

-

-

DR
o

D)

(.

hactaeria

Q)

—-

D B

0,

o -
L]

TN
b

L)

a0

!

amt =2



epith &

Q)

N
DD

'

bacteria amt




0
O

9]
(8]
§]

0

i)
(®)

O
0
8]

O

<
(]

)
0
®)

alucose
7
33
87
39
103
73
70
71
72
’7 -,
73
86
76
73
73
103
78
&4

77

8
77

g
£

7O
80
&3

10
13
11

2
o]

o
)
-~

[}

10
q <
)

11
12

[~
p)

14
14
15
14
1z

11

~SNOaon G

N ORCRURURGRIUEGNaR R

~N

TGO el@agiohooauadhahdgsEnOn

e
MNNRUONOR, DR s e DN B RO N WG W W R N e GRS

~ N

il

ARSI AR AL O B N

[SERN UL S (U

0.
1.

l—*»—:-[_:_];i:l-'-gixl—-‘uj&}wb—*g[nx—‘-

1.

0.

1.
1.

0.
.
0.
(S8
O,
Q.
0.
Q.
0.,

0.

0.

Q.

YU END OO GO O E e, e @0 000000

Q.



ty = 2 amtb 2 type glucose bur uric acli  creat

O ) ) &6 10 5 Q.9
71 3 .

1) iz 4.5

71 1z 3 0.3

&6 11 4.4



bili ¢ =hel trigly hdl DL vldl chalihdl
0.3 163 51 3 115.83 10,2 4.4
0.6 189 108 3¢ 134 21 De
0.6 =13 162 33 152.6 22.4
0.6 i91 133 33 130, 2 27.8
0.9 12¢ 4 35 82.2 2.3
0.3 131 a7 3% Q4.6 11.4
0. 133 70 ) 150 1

HE ORI RS RU RO R R R RO

~PLY LI o U

0, 175 101 =9 1.9 200
0. 27 151.09 17.2 .

HER ERN I BN
—
L
{0

28 1544 13.6
29 70 3
15 43. 6 a4
97.3 13.2
& G, 4 i0.6
=28 &Y. 11.8
=4 80.& 14.4
22 124,02 37.8
20 134, 2 25.8

18 186.8 2oL

0.
0.5
0.t 104
0.4 132

0.8 117
0.7 109
0.6 129
0.1 184
0.3 180
0,2 170

i
—
—
ra

w
A
W0 MO

JEI e R NN

PRI N DO OO
Q@G R mm
P
s

Pt R
Wyl
=
£

&

0.3 174 143 S0 115.4 28.6 5.8
0.7 201 152 2 148.6 S0 < 9. 13
0.7 223 123 =24 174.4 24,6 F. 29
0.8 187 162 14 140.6 3. 3.35
0.4 217 168 i7 166.4 3.6 12.76
0.4 203 1590 23 150 30 3.83
0.1 147 EX 34 3.4 12.4 4. 352
0. 66 35 25 122 13 &. 694
0.8 182 EIC] 32 121.4 18.6 S. 68
11 20,1

0. & 151 101 13 2.9 20,8 3.328
0.3 161 115 =20 11¢€ 23 8.05
C.3 174 : 107 a 121.6 “lad J.61

203 124 e 118, 2 24.8 S 82
) 175 7+ 34 126.2 14.8 .14
0. 209 7E 45 103.8 18,2 . ed

1393 93 23 983. 4 18.6 £.3
13 &E = 11z =8 3.82
173 50 1) 126 1z

=287 117 a7 197 23

0.

Y
o

&3
0 264 124 40 199 25 .6
0. =3 130 3 174 26 B.3
D 240 139 33 177 23 5.3
O e 146 a3 177.8 AT 7.6
0. 250 146 25 1396 = 10
0. 270 231 =S 187 Y S 7.
0. 2E2 =13 29 190 43
0. 250 250 35 165 S0 7

270 e 23 173 =28 E.
0. ZED 40 3 173 4 7.
263 214 o2 138 43 3.

0.
- =

0.3 19z 1739 3 113 3 S

Q.

B e N S S R e N N S SR

LU R VU U



bili ¢ chl trigly hdl L.DL wldl cholihdl

0.4 13z 163 33 115 3 5.5
0.3 136 17 33 120 23 .6
0.1 132 138 e 1 39 5.6
0.2 179 1&1 21 116 el 3.8
0.1 193 197 33 1a 29 5.8



OB EGSDG -

RS RIS B SR N S SN RS € BV N T B 1S

Y] h
g B

m .
N e R OIS

D
.

~N oo (i
\\) T} a

)
-
s’

3.83
6.75
10.04
3.783
&.S52
275
4. 838

G401

6. 27

3
4

[T S
Lanlt LIRS
o~

Ju HH
o=t

e
R
&

130

o
80 O
a3}

£

@
803 Lo M im

e ta)
e

g i)
Lo
£t
106
383
100
7
&=
40
36
76

[

375
248
4359
283
430
473
106
418
&30
43
488
&3
R T ',‘7

'

L Y -l
e ]

350
456
417

3N,

3 b

SR O RN R ) A
%] 3

£
o0

o
]

24z
167
173
185
111

(=3¢
P )

2
]

44

40

30

O
78

70

7+
79

e
Secd dim

75
i

&1

o
ol

13
15

o
)
13

14
14
15

=
~

14

15

13
Z6

Jralpr

145
138
led
154
135
13
45
20

)

14

ks

13

21

4
L

1i
18
10
1+

fgn]

<
=
R
13

18
18

fla
15



Tdbvs kot fe Libe tibo ferritin  sqgot sapt

S h 37 261 1g 16
3.6 G0 263 S =8
4.3 35 241 276 21 1a
3.7 40 243 2 Z
2.7 G4 2S5 29 “ 28 Z25



alk phos
45

ol =d
wdwd

&t
&4
&9
83

T

e

£
= -
ot
[ Sias]
rd

[ otiel)

o
53
=]
oS 2]
Gz
27
26

LB}
Nod Ll

)
(v

b=
a6
70
&3
&1
5
<0

ey oy
2y
ot S

A4

46

48
76

alk

ptc;{:

Alk ptas

cpk

135
S0

(]
a...\_..'

256

o0
bl

58
o0

55

7E
G0
57

&
wdD

ol
&3
136

Lo
o}

43

e
i~ O

IR

H
1
[OF AR N B N B x A R VA SR U%

iR

i

70

L.DH
140
105
131
ilg
lae
10
121
11&
ila
110
14z
124
1&y

tze

10
1&
11
11

e
)

l&
16
17

-
]

41
38
40

o
2

o
)

Lt L]
o

30

N

i

Pt e b pa pe
E S

. R e
NG IEN I AN

—

3 by s 10

G b ba e

!
47
(SN
5

S
48

D4

el
150
ge
102
8
33
128



ptas  Alk ptas opk LDH aatp Aamy
93 180 27 11z
1625 182 26 115
&7 136 26 127
3 168 30 1384

EL 174 3% 127




Nna
141
138
143
140
158
140
1az
140G
139
140
139
142
143
1440
141
141
143
141

142

140
1239
140
141

.
=y

roror

b pet pek b b per B g
I L e

A N
- ]

Rt e bh P
A
ARSI LR,

-
Er Y
- ]

140
143
141

12w

143
10
140
142
140
133
1044
140

e T ]
s LS

J o4
FL

r.r.,.
oL
«

00
[ B EA TS

o .
A S-S

s S
.
4.z
.
o
w3
=
oWt
3.7
4.1
~
e 8
B 7
e
wd o wed

,‘
o
.

r. 3
oo

Wi

3]
03 &~ O 0 e R 0 RS

4.3
R

(7
ST

o
2.9

cl

105
103
101
101
105
108
104
104
105
104
103
103
104
101
1D

Ao a2

PR,
s

103
1

106
104
103
105
1
1G5
104
105
102
102
101
103

104

o
LI L

2
ey
oy v
BT
L

-
ey il
24
Ry ==
Pl
Rt =
]

23
27
=1
28
=4
&ed
26
=7
26
el

-
u
=
.
=
. vt
.
L
-
.

Qo

(64

R RY SE R B 0D R

pa B

Eia 2 o« o e =
[V U E S (A £ N

]
]

~ -

po 2

o~
Lo w

w)

(ORI S U0 L % B 0%

+3
AR TR BRI B AN DU IS S O VI R NE R £ T A e I R I e

7
LS
s

8]

b

UYMW

3.
d W
et m
5

el @
xj:‘. .
4.

Lh )
wdm

B

KRRy

[N

BT

3
H

aRnEn

o

3

WS RN A = 3 2D QRO RO N R

Za

i
|
i
i
1
i
i
i

1

fory

AR AR ]
.

o= {Jra

1o
i}

i
N

Lt

G
. . a

O3 g uw
.

SN OOUNRD WS

15
A

[AJRYE

IR IR VY]
.

o
SR
.

W0
.

i

1 ko
2

i

.

[¥X]
.

e
iz

PEGD LR NS

-
'~

[}

0~

WO G0 e

L
i

(LU SRR 1 I SO

1o Ca

1.939

Z.13

SRR

.
BB oo b
L

-
f

RIS

o
oo

19
21
Y
L4
15

=
R

Pt b e ek ek b ek bd b Rl e P s B b
"
s
[¥a)

1.12
1.13
1.23
1.21

| >l

P
.
0 O

—_
1
i

el

[ ]

1.21
1.1
1.18
1.1%9
1.15



=

iam

za

i

i

-
LI

1

o4

-~

1c

-

1.18

1.2
.12

4
M

n

-

1C

.

e

144

10

kb owall

(A}
4

£

-t

0

4

i

St

18]

e
e

e

)
el

14

143

D]

3



VT tat prot albumin A1 A Hzta
E &6 4.6 Q. 0.4 Q0.7
= 2.7 4.6 0.2 0.5 0.7
e 7 4.7 0.3 0. & 0.7
. 3 7 4.7 0. Je 5 0.
& 7.2 4, & 0.3 0.8 0.6
1.3 7 3.9 0. 0.3 0.8
2.1 .9 3.9 0.3 0.3 0.3
el 6.8 3.7 0.4 0.3 0.8
= 7 4.3 0.3 0.7 0.8
& 8.9 d.1 0.3 0.8 Q.8
1.9 7 G2 0. 0.3 0.7
L. S S 0,5 0.5 0.7
a1 4.5 0,3 0.5 0.7
o 7 . & . &

-
!
=
rn
p
-
'
-
.
HEES
"
P
PR

N
=
{3
o

~i
= .
W
RN
=0 L
I

-
.
J RN e R D

)

w2
T T
.

= 7.l 4.8 0.2 0.7 0.6
2.1 7.3 3.6 0. 0.3 .8

= 7 G4, 6 Q.Z 0.6 0.8

- 7.z 4.7 0.1 0.7 .8
7.6 o 0.3 0.7 0.8
1.3 7.5 ] 0.2 0.5 0.6
2.2 Gu S 0.z 0.4 0.5
2.1 &.6 4.9 0. 0. d 0.5
2l G . .1 0.5 Q.6

= &.E 4.9 0.2 0.5 0.5
2. . o 4,8 0.1 0,5 0,5
1.3 .3 L I L I 0.5 .6
| 7.1 4, Q. 0.5 0.7
E .3 <}, 0.3 0. 0.6
el 7z Sl 0,3 0.5 0.6
1.3 &t 40 0.2 0.5 Q.8
e &8 4.7 0.2 0.5 L
1.9 7.3 5.1 0.2 0.5 0.7
i Gl 4,7 0.1 0.t 0.7
P 5.8 4.7 0.2 .t 0.7

= &b b 0.z (I 0.7

] e 7 R ) L I (R .8
1.3 G 4.5 D 0. 0.7
wal & I Q0.2 0.} 0.3
2.1 & a7 0. 0.5 0.3
R, &5 4, 0.2 0.5 0.3
1.9 &.3 A DLz 0.5 0.7
1.9 .7 4, ¢ 0.2 0.5 0.3

& N 4. 0.z 0.5 0.8
2.1 &=.3 4.1 OeR 0.9 .3
el ] <} 0.3 0.t 0.7



mg S T tot prot

2. 290 &t
i 292 G.l
o &5

-
b B e R

292 &.7

albumin

30

IO RO RONRE

NN N O

Al

21 0

g Fa

o

A2

0.6
0.6
Q.7
0.7
0.8

Beta
0.7
0.8
0.7
0.8

0.8



Hamma Al

[ia]

.
‘s
i.

(¥ —_
NE O W Ry W0 b ()

1.
O

0

GO0 e = e B
Fod P
- - [
for L

e
Q.3 1.
0.8
(98
0.

4]
(]
{

—
P
[CARETEERN

k.
H

0. 2.3
0, .l
0. 2
0.7 25
0 it
0.6 2.8
0.7 e
0.6 2
LI 3 PR
0.7 e
0. B 2e3
0.8 23
QL 2.3

5]
=
5
R
i
x
r
E

0.7 o
0.7
0.7

o
£ N
KIS B =N S SR OR 0

Y
i

0.3 1.5
0.2 =z

0.7 1.¢
1.3 1.4



LAAMmin s

3 0



