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BRIBP OP PROJRCT AND OBJECTIVE

Dr. Allen's project, formerly reported on a monthly basis, now has a 1C prior-
ty. A manuscript has been prepared for publication entitled %Blood Transfusion
n Irradiation Hemorrhage; its Failure to Prevent Hemmorrhage or Improve Survival

te in the Irradiated Dog."

The 515-page report, "Determination of the IDgo~LDyop in Dogs. Effects of .
ole Blood Transfusions on Survival," covered November through June 1951, From
scussion: Other laboratories reported variable LD values following total body

rradiation. Here there has been a wniform cumulative mortality of 100% at 30

ys in 157 mongrel dogs exposed to L50r total body x-radiation., Other investiga-
ors reported LD values of from 85% to 90-100% for animals exposed to 450r total
ody x-radiation. This series was designed to establish the LDgo-LDjgg (LD - The
er cent cumulative mortality at 60 days following total body x~radiation) in dog
or this laboratory. Conditioned mongrels were exposed to 225r, 275r, 325r, and
75r total body x~-radiation. Each series, except 375r animals, was divided into 2
roups: 1 received freshly citrated whole-blood transfusions amounting to 5 cc/
lus loss for laboratory studies, and the other served as paired controls for [g
he transfused dogs./ The cumulative mortality in such series was either the :
ame for the control and transfused groups or wes acmally higher in.some of the

tter. Over-all mortality of controls in the 225r series was LO%; in transfused
imals receiving an identical exposure there was a 60% cumulative mortality.
One tranfused dog developed a hematoma and died from shock after a femoral ar-
terial puncture. Considering this an accidental death,-the cumulative 'mortalit;
of the 225r transfusion group would be 50%., Over-all mortality for the 275r cord-
trol and transfused dogs was 80%. Controls in the 325r series exhibited 92% cud-
ulative mortality and transfused dogs, 100%. Animals receiving 375 r total b :
x~radiation had cumulative mortality of 100%. : , ' .
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Ionigation Effects

dhole-blood transfusions did prevent to a great extent postlrradlatlon
anemia but failed to prevent the usual depression of'‘‘the other formed elements
of the blood. No beneficial effects were observed from transfusions in the re-
duction of abnormal bleeding associated with irradiation®injury.”From the mortal-
ity data secured in these studies it is apparent that the whole-~blood transfus-
ions alone are not beneficial to survival of dogs follow1ng total body x-radiation
in the range of LDgp~LDjg

-The manuscript llsted in the 1st paragranh above, recelved 1 October 1951

states: One hundred and forty-three dogs were exposed to single doses of total-
body x-radiation ranging from 225 to 4SOr. -All the dogs were mongrels, received
the same pre-irradiation care and were essentially the same size. Both male and
female dogs were used. Discussion., These data indicate that blood transfusion
alone under conditions described is of no benefit either in preventing or treating
irradiation hemorrhage or in altering the changes in coagulation reported for
treated animals. . In some bleeding actually increased in severity after transfus-
ion, accompanied by further increase in whole-blood clotting time. Some of these
animals displayed symptoms of transfusion reactions. Possibly others had mild re-
actions not clinically detectable. Transfusion reactions in the nonirradiated dog
are remarkably rare, whereas after irradiation they occur with sufficient frequency
to present a definite risk. The reactions noted were anaphylactoid. Alterations in
the clotting time and in the protamine titration when they resulted from the trans-
fusion reaction were overcome by the administration of protamine sulfate or tolui-
dine blue. Bleeding from ulcerated areas, the continued formation of petechiae, and
the hemorrhagic gastro-enteritis, however, were not influenced by these agents,

If man, like the dog, is more susceptible to transfusion reactions following
irradiation injury when he is already bleeding from thrombocytopenia, capillary in-
jury, and ulcerative alimentary lesions, the administration of whole blood transfu-
sion should not be attempted unless protamine sulfate or toluidine blue are avail-
able in case transfusion reactions occur and increase the oleeolnb tendency./ The 1
beneficial effect of blood transfusion shown by these tests is the correction of
. anemia providing sufficient quantities of blood are given., If these data can be ap-
plied to man, 300 to 500 ml of blood given 3 times per week, starting on the Lth
day should be sufficient to maintain the erythrocyte count above 33 mllllon per cimm
and hemoglobin concentrations above 10 grams per cent. It is apparent, however, that
the postirradiation anemia in these dogs was of little, if any, consequence in de-
termining their fate or rate of survival, Our observations should not discourage
use of blood with other therapy in irradiation injury since these animals died be-
fore an anemia incompatible with life developed. These data do not take into account
the possibility that blood transfusion combined with antibiotic and/or other therapy
may prove beneficial./ This laboratory earlier observed that blood transfusion com-
bined with daily administration of aureomycin enabled 2 of 11 dogs to survive a
LS0r total-body irradiation whereas 14 similarly irradiated dogs receivinz aureo=-
mycin on the same schedule, but without transfusion died, sug;estin that blood
transfusion and aureomy01n together fare better than aureomycin alone. llore data are
necessary. Summary. 1) Frequent whole-~blood transfusion alone and without antibiot-
ics in dogs exposed to irradiation at dosages ranging from 225 to L450r is without
any benefit in protecting against hemorrhage, the prolonged clotting time, thrombo-
cytopenia, neutropenia, the febrile state, and weight loss characteristic of the un-
treated postirradiation sickness. 2) Postirradiation anemia in these dogs can be
controlled with frequent whole~blood transfusions. 3) The prevention of anemia by
transfusion alone did not influence in any way the length or rate of survival of
irradiated dogs. Conclusion. The frequent administration of fresh blood transfus-
ions without antibiotics in dogs failed to improve the survival rate or to amelio-
rate spontaneous bleeding after exposures to total body irradiation (ID 50~LD100) «

A more cautious attitude toward frequent .blood 'bransfus:LonsalonSn treatment of
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Ionization Effects 6-59-08-5

the latent symptoms of irradiation injury in man may be indicated. :

1 October note: This study is continuing at 175r, for at that level there
should be little mortality in controls. Twenty have been exposed thus far,  °°
half for controls. To date 2 of 5 transfusion animals have died in:less than
30 days, whereas 5 controls are living longer than 30 days. The remalnlng 5 in
each group are only recently started,

AMSGS., Clinical Use of I131, Eighty-one diagnostic 1131 yptakes: by the -
thyroid gland 20, hours after oral administration of the tracer have been done
in this period, bringing the total diagnostic uptakes since 1 January 1951 to
181, Results have been correlated with clinical findings and laboratory data, '
Gradient counts have been done on 1l patients requiring & to 8 counts per pati-
ent in an attempt to evaluate the rapidity of iodine uptake by the thyroid -
gland in- different disease states thereof. Plateau calculations on the iodine-
holding power of the thyroid gland have been accomplished on 20 patients, re-- =
quiring 3 24-hour counts on each. A total of 126 determinations of butanol ex-
t{actable thyroxine from sera of 50 patients who have received tracer doses of -

1 have been accomplished. This is an attempt to learn:the ability of the i
thyroid gland to make and secrete thyroxine. -The influence of ACTH:and TSH is '~
being incorporated in selected cases. Cases studied include normals, hyperthy-
- roids, hypothyroids, thyroiditis, and 1 patient with bilateral adrenalectomy
for prostatic carcinoma./ Two cases of thyroid carcinoma have been studied by
these and by radloautocraphlc techniques. They have been treated with thera-
peutic dvocesg of 113 é Since beginning, 300 1131 uptakes have been done.

Clinical Use of P32, P32 has been used therapeutically in 5 cases of malig-
nant disease with w1de<pread metastases, All were given, div1§%d doses at week-
ly intervals: One widespread lymphosarcoma. 2nd series:of P-¢ therapy gave
marked clinical improvement./Two cases of carcinoma of breast with evidence of
CNS lesions, and in 1 case, bony metastases, Results showed a marked relief
from pain in 1 case. The 2d is a repeat series on a patient who received mark-
ed benefit from the lst series; it is too early to evaluate progress./ One case
of adenocarcinoma of undetermined origin with widespread metastases, Patient
expired before series was complete. No improvement./ One case of widespread
sarcoma, undifferentiated, primary site unknown. Patient expired before comple-
tion of series. No improvement. Summary of Previous Progress. A series of
breast carcinomas with widespread metastases has been accumulated, testing
palliative effect of small multiple doses of P32, Six patients were included
with marked relief in 3, fair relief in 1, and no relief in 2. A series of pol- .
yeythemia vera is under way, All cases so treated to date are well controlled.

Effects of Antibiotics on Radiation Syndrome. Thirty-seven dogs have been ir-
radiated in the current period. An LDggp for the 250 KV maxitron in the Depart-
ment of Biophysics has been established as approximately 325 air r at 250 KV
with 30 Ma, using 1 mm of aluminum plus .5 mm copper added filtration. Target .
distance lOO cm./ Comparison of dogs taken directly from the street with dogs.in -
good condition from our animal house receiving the same air r under the same con-
ditions showed an IDjpop for those in questionable nutritional and health states
versus and LD for dogs in good condition. A series of 19 dogs receiving 350 s
total body r gellvered half to each side showed 100% mortality both for control
dogs and those treated with aureomycin, However, the time of survival. of those .-
receiving aureomycin averaged twice as long as those receiving no treatment. : =
f. Future plan is to continue the comparison of controls and aureomycin-treated -
dogs, using our newly established LDgg dose of 325 r and lower dosage levels in
an attempt to arrive at a standard dosage for a larger series.

Tissue Response to Radiation. Eight pilot experiments measuring the uptake of
oxygen by normal rabbit marrow slices have been completed,.the linearity of re-
spiration noted, and Qo2 (N) values calgplated./; Further data on in vitro respi-

Pag|i3 of ),

Washington National Record Center
Office of the Army Surgeon General
Record Group 112

Accession #: A5 7-70 (3de)
Box#: Sequo %




- Tonization Effects 6—59-08-5

ration rates and RQ's are to be collected “usin, 3Tme ma.rrow after which any
changes in respiration of the tissue after in‘vivo-irradiation: are "to be investi-.
gated. Summary of previous progress: Nomal water;™fat; and nitrogen content of

" rabbit marrow has been determined.. Alterations of lean marrow mass as a function
of age, sex, and marrow site have been studied in 10 rabbits. Duplicate Kheldahl
nitrogen on all flask contents have shown an”over-all'check of 1.31% between i-
dentical samples and Qo2 (N)'s, based on these. values ‘have shown reasonable uni—
"formity of respiration from 1 sample to the next. ™

Preparation of S35 labeled Amino Acids Blosyntheticallx, usi.ng Mycobacterlum
phlei. Further progress has been made inseparating cysteine and . methionine.
from hydrolysates of M. phlei protein. . Exchange resins have been used to remove
interfering amino acids. Pure crystalline methicnine 'has been isolated from M."
phlei protein. §

Factors Affectlng Radiation Mortahty in" the Neonatal Period - Influence of -
Weaning, Age, “Weight, Sex, and Endocrine Patterms. To date 300 mice have been
irradiated, divided into batches of 50 with 'litters of 5. Mice have ‘been irrad- .
iated at age 1 day, 7 days, 15 days, 5 daysj 30 days (male), L6 days (male),Ll
days (female), All are routinely weaned at 30 days.and_observed for 60 days aft-
er irradiation. jPresent evidence indicates that postradiation mortality is maxi-
mal in the 30-da¥:oldfmice and that radiation mortality of the suckling mice does
not exceed the random'mortality of the control population similar in age and
weight, .Radiation side effects, such as growth and epilation, seem most marked
if radiation is delivered when that specific function is maximal. Thus retarded
hair development was seen in animals irradiated at 7 days but the l-day animals
never exhibited this phenomenon. Weights:have been Vco'r_rela_tedl‘with. ‘radiation
changes. :

f. Future plan: To complete accumulation of all this background data - 60-day
observation and irradiation of 30-day-old females, 1-day-old mice not previously
nursed and 21-day-old mice in 2 groups, 1 weaned immediately after irradiation
and the other group continued at nursing until age 30 days. It is planned to
treat. b5—day—old mice with growth hormone, to study the milk protect:.on given by
splenectomized mothers and to attempt to establish a possible "milk factors" par-
ticipation by continuing mouse-milk administration in the postweaning period.
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RIBP OF PROJECT AND OBJBCTIVE

The priority of this project was changed from 1B to 1C on 10 September 51.

Quantitative Identification of Canine Krythrocytes. The development of a
serologic method, mentioned in previous reports, has been completed. The
technique involves dilution of the oxalated blood sample with fresh serum
containing ACL dog agglutinins, and the use of a high titer anti-A agglutinin
serum from which the nonspecific hemolysin has been removed by adsorption by
fresh €D red cells.

Survival of Infused 3ied Cells in Dogs. In previous studies it was shown
that red cells in dogs made polycythemic by infusions are destroyed at rates
of 1 to 1.8 per cent per day. ZErythropoiesis is depressed in a manner analo-
gous to that in transfusion polycythemias of normal human males (Ann. Surg.,
130: 723 (1949)}. In current studies with dogs in which replacement transfu-
sions with serologically identifiable cells have been performed, the survival
of cells and erythorpoiesis proceed at normal rates. The studies are being
extended to survival of cells after radiation injuries., .

Metabolism after Thermal Burns and Radiation Injury. Studies of the ")
metabollc changes associated with thermal Lurns and radiation injury are
continuing in dogs, in addition to inquiries into the pathogenesis of the
metabolic abnormalities. The influence oftherapeutic regimens, including
dietary, hormonal, and other measures, is being investigated.

NOTE: Effective 3 October 1951, this study will become part of
6-60-11-17, Metabolism and Nutrition.
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PRIEP OF PROJECT AND OBJECTIVE ) )
NOTE: In December by action of the Medical Service Teohnic#l Commlttee the stud

iss reported herein will be brought under this number. The  future number is
used -here becsuse the reports from the source were so presented. The former
numbers appear in parentheses after each title.

Early Effects of Ionizing Radiation (was 6-64-12-06-14 & -29). Effect of Pro-
tecting Substances (Glutathione, Cysteine) on Desoxyribose Nucleic Acid (DNA)
HMetabolism and liitotic Actlvity The effect of cysteine on the inhibiting effec
of x-rays (200 KV, 6 ma, 5 mu Cu plus 1 mn Al, 880 r total/air) on DNA new forma
‘tion was studied in rats, the intestinel mucosa with its high mitotic activity
being used as a test organ. Cysteine protects to a certain degree the new forma
tion of DNA against the inhibiting effects of x-rays., Characteristic. findings
are presented in Table 1./ Parallel studies of the mitotic activity show that
there is also a profound decrease in thegnumber of mitoses in the cells of the
crypts of Lieberkuhn. In general the tiggues of the cysteine-treated animals
showed more mitotic figures than those ofXthe untreated animals. Early Effects
of X-rays on Mouse Cormea. This tissue shows high mitotic activity and is
better suited to lsboratory study than tadpole epidermis (Luther and Krebs)
since it is available throughout the year. Preliminary experiments have been
done to determine the dose-effect correlation with the primary and secondary
effects characterized by "bridging" and "fragmentation.” In addition to the
orcein-staining method, phase contrast microscepic techniques are being used,
Studies with Triphenyltetrazolium Chloride (TTC). Besides being a detector of
radiation effects, TTIC seems to be able to protect against radiation damage.
TTC (up to 0.85 mg/cc) was given to mice 10 minutes before x-irradiation (620 o)
and the survival time determined. Characteristic results are shown in Figure X,
The protective effect is similar to that reported for methylene blue.
Abstract of AMRL Report 60, "Protec :
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DNA Inorganic DNA New Formation
Experiment | Rat Sp. Act.; Sp. act.! Inorganic 4 '
NA A 560 30520 1.9 100
i B 540 28440 1.9
\ :
39 c 39 31320 1.1 6
D 502 - 28250 1.8
A 260 1250 1.2
B 82 50
NA LO 5 24,770 2.4
c 329 28200 1.2
D 708 21,00 2.9 b1
A 241 19400 1.2 55
B / 2 . .
NA 41 3 341 2600 2.2
C 149 18650 Q.8 L7
D L87 19730 1.1 0
A 500 33850 | 1.5 56
N L5 B 851 31800 2.7 -
c 240 21200 1.2 63
D 678 38300 1.9
i = Cysteine + X~irradiation (880 r)
B = Cysteine
C = X-Irradiation (320 r)
. D w Control
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Effs of Irradimtion 6-59-08-13

against Radiation," 11 July 1951, oOniom epidermis cells were irradimted with 60 -
KV x~rays from an AEG 50-thin beryllium window tube, The irradiation effeots

were studied by the aoridine orange staining technique, Epidermis troated with
glutathione, cyateine, or acetone either before or immediately after {rradistion
showed high protection, while tissue treated with oystine, urea, or sodium chlors
ide showed no proteotion., The protective effect was dependent upon the dose snd
time of eppliocation. ’
Abstraot of AMRI, Report €}, "Test Meoasurements on Scintillation Geiger Muslier
Counters," 18 July 19561. Test measurements on commeroially-available sointilla-
tion oountora showed areas of high sensitivity. Some alteration in the counter's
goometry end construction allows it to be used in special investigations such as -
the measuroment of alpha activities in body cavities and tissues, -

Quantitative Studies on the Effects of Nen-ioniring Radiation on the Skin (was
6-64~12-06-2 and 6-64-12-00-4). Additional refleotance data on white and Negre
skin (male and female) were obtained in order to establish the same statistical
basis for the true skin colors and for the 2 mexens, Tho .statistioal. avulultiu,
of the gex faotor is being debermined./. Experimeats: to give-‘additional ‘proef
that the 3 rofleotion minima (nesr 980, 760, and 846 mu) are caused by water abe
sorption bands are under way.

Abstraop of AMRL Report 58, "A Quasi-null lethod of Measuring Smu.u. Amountaof"
Radient ¥nergy," 11 July 1961. The Coblentz mstatioc, galvanometer. used .in the .
mothod vﬁa found to drift end ohange sensitivity, probably due to variations 1!
torque the suspension. To alleviate thias, a mioro-sorew olamp waa . 1noorporﬂ.¢
§™to 1t posaible to adjust sensitivity without changing the relative posi-
"the sensitizing megnets, Sinoe linearity was best neay . the’ gantox of
“the schle, a Wenner potentiometer was permsnently added to the system 8o thlt
roadings could always be made near zero, The, smallest division on “the Wenner '
being equivalent to 3 cm on the gelvanometer moale, and the faat that physical
zoro seldom coinoided with soste uero, gave rise to the adjusted interpolation
mothod of savaluating the emergy.

Imgyme, Endoorine, end Metebolism in Totel Body Irradiation (was 6-69-08-10).
Protective Iffects of Fharmacologic Agents, Aureomycin was studied for its
 possible protective effect against totul-body x~irradiation in rats. Animale
ware given an x-ray dosage of 880 r. Aureomyoin was administered alene and inm
oombination with a proepared diet by stomfich tube as well as in drinking water '
en 0,1 and 1.0% solutions, A slight prolengstion of life was observed, but the .
Csuryival rate (28 HQays) wes the same as that of controls. In addition, the use
of aureomyoin drinking water in oonjunction with pitreassin injeotiom b minutes
bofore irrediation did net affeot the survival rate usually feund with pitresdin
pra-treatmsnt. Intryperitoneul injeotions ef mureomyoin were. qttemptpd“bu&\womq
vory unsatisfactory because the animals showeden 1ntense reqotxon Lo bthe. injeoq,
tion., Thyroid Response to Total Body X-irradiastion. - ‘The ohangés in thyroid anq
 porum IT51 oontent of rats alter total bedy x-irradiation at 1000 r indiocate a
stimulation of thyroidhotivity by 2 hours after irradiation (Table 2). This
incrossedectivity is apperent until 1 day efter irradiation, from whioh time .
until the 6th day there 18 & progressive deorease in activity./ These changes in:
"funotional eotivity of the thyroid are probably due to systenic damage oaused by
the raudimtion wnd are mediated through the hypophysis. The initial inoreesed
thyrotropin release from the hypophysis is followed by a shift of pituitary
funotion towwrd increased adrenocerticotropin elaburation at the expewse of
thyrotropin produotion,

Abstraot of AYRL Roport 64, “Ihe Protestive Erfect of Pitressin and of Epi-

R

nﬂyy_hxlffninqt “Tatal Agﬁy'x—irrndnation‘" 18 Septoember 196), In experlmonts
1
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Effs of Irradiation 6-59-08-13
TABLE 2
T?§i°id Gland
Time after I Content gSerum I131 Content
Irradiation 7 Change ' " % Change
Total Organic PBI
dero 0] 1 . -4
2 hours -6 10 . o A32
1 day 0 -2 . o f4a2
2 days -21 -24 : _ -67
3 days -29 -27 - -8B
4 days -68 -568 ’ -73
6 days -54 - ~486 ' -92

on %otal body x=-irradiation, rats were subjected te a dosage of 880 r. Pitressin
given © minutes before irradiation afforded considerable protection, with a sur-
vival rate of 28 days of 86% (12 for the control group). Similarly, pitressin
injected Z0 minutes before exposure decreasedthe mortality significantly. With
injection 4u minutes prior to irradation the pretection was diminished but stiil
definite, Fitressin given 5 minutes after irradiation cenferred slight but def-
initc'protection. Epinephrine administered 5 minutes before irradiatioen alse
seemed to give protection but not to the same degree as pitressin./ Threshold
studies employing greater x-ray dosages indicated that. injection -of pitressin

5 minutes before irradiation raised the threshold from.about 880 r to about

1100 r.

Rffect of I-rudistion on Single Cell Organisms (was 6-64-12-06- Zb) Yeast cells
irradiated with sufficlent doses of ultravielet light showed a decrease in the
SHecontent as well as in the nunber of viable cells, . Subsequent irradiation with
visible light led te a partial reversal: an imcrease in the SH-content as well
as in the nunber of viable cells./ Yeast cells after ienizing irradiations
showed a decrease in the Sl-content and cell count. Subsequent irradistion with
visible light had no effect on the SH-comntent of the cells but led to & partial
increase in the vialle count, depending apparently on traces of heavy metals
present. Typical results are shown im Table 3./ An amperometric method for the
deternmination of sulfhydryl groups was developed, permitting the determination
of aulfnydrvl compounds in amounts of 15 gamma with an sccuracy of '2%. Ivi-
dence has been obtained that this method will permit the determlnatlon of SH- -
compounds within the intect yeast cell.

Biophysical Study of Burns. A semi- quantitative orientinb study of burns was
undertaken on 30 animals (mice, guinea pigs, rabbits). Spectral reflection.
curves in the visible range (400 to 700 mu) were taken before and after burning./
The enimels were depileted in the region of the hip and thigh.: Twenty-four hours
later a pre-burn reflectance recording was made on the GE reoording spectro-
rhotometer., The post-burn reflection recordings were taken immediately after
the heat exposure and periodicially at l-hour intervals thereafter for 4 hours,
then at 24-hour intervals for up to 6 days./ The burns were made under constant
geometric conditions (time and temperature being the only variables) by means of
hot air produced by the flame of a Bunsen burner and streaming through a metal
pipe. The temperature range, measured at the place of exposure, was 150° to

260° C; the range of exposure time was b to 10 sec. The exposure at the lower
temperature and the shorter time produced a light 2nd-degree burn; temperatures

o 1
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Effs of Irradiation 6-59-08-13

above 200° C and exposures of more than 7 seconds resulted in charring or 3rd-
degree burnes., As shown by the reflectance recordings, the results could be dup-
licated fairly well./ The pre-burn reflectance recordings on guinea pigs end
rebbits showed a pattern similar to those on human buttocks which confirmed the
measurements of Edwards and Duntley. On light burns an increase of reflectance
was observed immediately after the exposure. It was followed by a decrease of
reflectance througliout the entire range. On heavier burns, and when the skin was
charred, the decrease of reflectance was observed inmediately after the exposure;
the heavier the burn, the greater the decrease./ Although no detailed analysis
of the reflectnnce curves has becn made so far, the following observations on the
post-buirn reflectarnce recordings cen bhe reported:

1. The absorption-caused dips at 542 and 576 mu are deepened. 2. The slope
in the 520-700 mu range has become steener. 3. Twenty-four hours and more after
the heat expcsure a dip in the 630-640 mu region appeared. 4. Thres to 5 days
after tle heat exnosure +the curve in the 400-G00 mu range becomes flattened, which
seems to indicate that it representis the reflectance of +the scar tissue.

Future. The DllA-cysteine-~irradiation erperiments will be concluded. The mouse-
cornea studies will be continued. The mechanism of the protective action of TTC
will be studied. The distribution of the formazan in different cell groups may
prove to be of practical therapeutic vulue. The early effects of incorporated
raedioactive substances (polenium) will be studied with specially developed scin-
tillation counters \‘see report).

The detuiled study of the reflectance pattern in the 700 to 1000 mu range
will be continued. IFracistion experiments with known amounts of radiant energy
will he started.

Other phurmacologic agents will be tested for their nrotective effects
egainst total body =-irradiation. The effects of total body x~irradiation on the
interacticn of wvuriovus endocsrine systems will continue to be studied,

S+udies will be continued on the effects of radiation on yeast cells.

The instrumentation for producing heat erythemn and/or burns under controlled
conditions by the radiation of a heavy current carbon arc is nearing completion.
A thermoccuple %o he used as the energy measuring device is being calibrated at
the National Lurcau of Standards, The influence of the unavoidable output fluc-
tuations in the short expesure times to be expected will have to be examined;
under considerstion are measurements bLefore and after exposures, and continuous
recording.

Reports. AlRL Report 66, "Thyroid iesponse to Total Body X-irradiation,"” 28
SeplLember 1451 (see Progress, same title).
ther reports are listed under Progress and abstracts given.
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. BRIEF OF PROJRCT AND OBJRCTIVR
Dr. Dripou. + echanical Heoplrauors. The lst problem has been to compare

the ol ccts 5F tlie such

,s.c/daﬁﬁ blow {ype of mechanical respirator with 1
offering intermittent positive prossure. Comparisons are being made of the
Pneolator with the kmerson Pield model. The Stephenson resuscitator has been
unsatisfactory from a2 mechanical stendpoint. Anesthetized patients have been
the initial subjects.

Or. Greene. A study of pulnonary edema, with gpecial reforence to the
eff'ect of rechanical art1f~01a1 respiration, OGince 1 July 1061 the following
;vogress hag heen nade:  otudy of best rethods of Oroduclng pulimonary edema for

iun purneose of this inve Qtlpﬁ Ton. 1? Lnsnwratory resistance was tried once
unsuccessfmlly.  The producticn of le & heart failure by on overdose of nor-
epinephrine was tricd several times without success. ihose methods were
discarded. 2) Alpha-naphthyl-thiocu-ea (ANTU) was used; & fairly satisfactory
type of pulmonary edema vas produccd by the intravenous administration »f
50 mg/lig.  Other dosages were tricd bub were unsatisfactory. This dore is nol
uniformly suvccessful in producing pulmonary edema; it has also produce . 2
sudden death in 2 dogs./ 3} 1'ilé pulmonary edema has been produced by a largel
i v o us infusion of physiologic saline. Further itrials seem warranted.
i:cthods of measuring pulmonary edema for the purposes of this investiga-
lion: 1) Ausculbation of the chest has been used as a rough puide Lo the
rrasence of pulmenary edema in dogs. Limitations are obvious./ 2) Tissue
;ections have been made after those experiments in which the animal succumbed,
These probably will not contribute materially to the final ana1\31s but are
vseful controls of the work a. it progresses./ 3) Preliminary experiments
with a method of measuring cloctrical conduchivity through the lungs os a
measure of their fluid content heve been made./ 4) The development of

l
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nesuscitation
. 6-59-09~1

pulmonary cdema has been followed in several dogs with measurements of blood
pressurcs and blood gases in the pulmonary and systemic circuits. In other dogs
the same observations have been made during the development of the edema, accom-
ponied by the use of either the Burns valve or the I & J resuscitator. The
results have not demonstrated a clear trend.

f. Tuture plans: Comparison of 2 or more respirators in the same animal
vith alternation from 1 Yo the other. The results would be followed with blood .
pressure and blood gas analyses as above./ EZxploration of other methods of pro-
ducing pulmonary edema./ Furthor tests of the electrical conductivity method
of quantitating pulmonary edema.

Dr, Orth. DIvaluation of llechaniéal Respirators. Preliminary animal
experiments have consisted in determining the possibility of dual artificial
respiration efficacy with o single oxygen demand regulator and 2 pneophore valw
Separately used have been either of 2 type A-16 oxygen pressure demand regula-
tors obtained from the Air TForce. A metallic large-bore Y tube was placed
beyond the regulator and from the 2 distal arms of the ¥ pneophore valves were
Placed. Iach of the 2 valves then was connected to a dog into which an endo-
tracheal tube had been inserted./ The dogs' respiration waes greatly depressed
or abolished with pentobarbital (35-50 mg/kg) given slowly intravenously./
Kymographic tracings from pneumographs, direct blood-pressure tracings, and
blood zas analyses have been made,

Contrary to expectations, it has beern found that a single demand regulator
connected with an individual pneuphore for each animal functions quite effici- 4
ently at pressures betwecen 6 and 14 inches of water pressure per sguare inch.
Such functioning occurs &) with both animals breathing spontaneously, b) with
1 animal breathing spontanecusly and 1 having respiratory movements totally
abolished, and c¢) with spontaneous respiration abolished for both animals.
Individual characteristics of each pne:phore valve are evident.

f. luturc nlans: To accuwnulate ..ore specific data so that detailed
analvses of nressure chenges, blood gas alterations, etc., may be obtained.
Particularly, simultaneous recordings of all the factors are needed. To extend
the tests to more subjects using 2 and if possible, 4 dogs, simultaneously.
Bxtension of the tests to humans should be possible in this period. Subjects
in the State of «iscensin General Hospital who have temporary respiratory
cessation via barbiturates could be usod, or neurosurgical patients in whom
respiration has ceased due to the intracranial condition or intervention.
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SECI ‘Diﬁ;ﬂ INFORMATION
Preservation of Blood for 6-59-09-6

Transfusion

Conclusions: In 1 patient with carcinoma of the cervix uteri-a hemolytic mech-
anism was present before irradiation which destroyed normal erythrocytes in a ran-
dom fashion, in addition to their loss by normal aging. In 3 patients normal trans-
fused cells survived normally until irradiation initiated a hemolytic mechanism
which destroyed the cells at random, irrespective of their age. That the irradiation
is not a direct effect on the transfused cells is proved by the normal survival of
celle irradiated in vitro. The irradiation apparently releases a hemolytic factor
from normal or carcinomatous tissue. Contrary to the opinion of many, erythropoies-
is is actually accelerated and when anemla results, it is due to failure to compen-
sate completely for the increased hemolysis.

Measurements of blood volume after transfusion. Two normal subjects of group A
have been transfused with fresh group O blood collected in acid-citrate-dextrose
mixture, U.S.P. The total blood volume has been measured simultaneously by the Ash-
by method, the radioisotope P32, and by the Evans-blue-dye-and-hematocrit technique.
Certain discrepancies which were apparent by comparison of the results of the 3
methods are being investigated further. These subjects will be followed with inag-
glutinable cell counts as part of the study on blood preservation. As soon as the
techniques are perfected a large series of subjects will be transfused./ Work previ-
ously reported on the uptake of oxygen in human erythrocytes in Warburg manometers
has been extended: Effect of heating erythrocytes. In 6 more experiments fresh wash-
ed human erythrocytes were heated by immersing their containers in boiling water for
10 minutes. The mean oxygen uptake, as read in 24 manometers, was 0.73038 x 10-3
microliters/ hour/ million cells, for the boiled cells and approximately the same for
the controls./ Effect of freezing and thawing erythrocytes. Further experiments con-
firmed those reported; 3 more were performed in which fresh human erythrocytes were
frozen and thawed in Warburg vessels. The control cells took up the usual amount of
oxygen whereas those frozen and thawed showed practically no oxygen uptake./ Effect
of atmosphere of oxygen, One experiment was perfomed in which fresh washed human
erythrocytes were studied in an atmosphere of oxygen. They were found to have the
same uptake of oxygen as those studied in air. Six experiments were carried out in
which human red cells were heated for 10 minutes in boiling water and then studied
in an atmosphere of oxygen. The mean oxygen uptake of the boiled cells was 1.LY707
x 10-3 microliters/ hour/ million cells, as compared with 1.114925 x 10-3 for the
controls in the same atmosphere, The uptake of the bolled cells in oxygen was a-
bout twice the uptake in air./ Effect of atmosphere of nitrogen. Seven experiments
have been performed so far. In 18 manometers containing fresh washed human erythro-
cytes in nitropen, as controlg, there was an output of gas in the range of from
2,0721 x 1073 to 4,1033 x 10~ microliters/ hour/ million cells. This gas is thought
to be oxygen., In 36 manometers in which were placed similar erythrocytes, which were
heated in boiling water for 10 minutes, there was no perceptible change, either pos-
itive or negative, in the gas volume. This is in distinct contrast to the behavior
of boiled cells in oxygen or air.
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AMSGS. Basic studies are in progress. Observations on the plasma volune and
the concentration and total amount of circulating plasma protein belore and after
surglcal repalr 01 the LlStUld are be]nD ballected from aItLPlOV ous Lls;ulj

tiOﬁg of volume awd COﬂpO?ltiOﬂ of the LlulJ Canartments of dogs be¢o.v ard afn4
er severe hemorrhage. bquivment has ovesn ascembled for the simultaneous recoirsing
of blood presture in several arteries and veins of dogs.
f. Future. 1lncreased attention will be given to the concentrations and movementg
of electrolytes in the body fluids. Ixperiments are being planred to study some
 aspects of vascular resistance in shocked animals. Observations on the actions of
dextran and oxypolyzelatin will be made.

Use of the artificial Kidney in .ietabolic Problems. Purpose: 1) To treat pati-
ents with acute uremia and in co Joing attemnt: a) to develop a simplified and
safe program of therapy; b) tc identify substances which may be responsible for
the clinical manifestations of uremia. 2) To treat patients with hepatic coma wit
1and without oliguria and hypotension in order: a) to determine the value of the
!

artificial kidney in such cases; b) to identify, if possible, the substances re
sponsible [or renal damage in liver failure or for other manifestations, e. .
fetor hepaticus./ 1) Study of acute uremia: a)Through experience with patiente
with acute uremia it ie possible that management could be safely simplified to
!require fewer and less refined laboratory determinations. Use not only of the
fartificial kidney but of the intermittent peritoreal lava,e method of 3Jrolluan

’is contemplated; b) The problem of identificatiorn of toxic substances in ureaia

includes: dialysis; anion fractionation of artificial kidney bath tluid, vlood,
and urine; and ultimate chromatographic and differential eluting techniques LuF
actual separation and identification. 2) In investigating hepatic coma, aside

from clinical experience with the artificial kiduey, the anign ﬁ‘u
fgwmle, [ Josr ¢
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SECURITY TTFORMATION
fraumatic Surgery and m 6-59-12~22

Shock
method is again contemplated with pre- and postdialysis comparisons of blood and
urine. Electrolyte variations will be measured as well./ One patient in hepatic
coma was studied since previous report. The patient expired before hemodialysis
could be undertaken./ A detailed plan for metabolic study of a patient with hepat-
ic coma has been completed. Liver Function during and following Anesthesia and
Surgery. Purpose: To determine the effects of various types of anesthesia, dura-
tion of anesthesia, and surgical procedures upon liver function. Patients are se-
lected from the operation schedule at w#alter Reed Hospital. Blood samples are taken
pre-operatively, after induction of anesthesia, and at intervals following surgery
and a panel of liver function testc are performed. This includes serum bilirubin,
cephalin cholesterol flocculation, thymol turbidity, Kunkel gamma globulin, and the
serum cholinesterase. Bromsulfalein (BSP) tests are determined pre-operatively and
at intervals postoperatively in selected patients. Estimations are also made of the
blood keto acids by means of paper chromatography and plasma prothrombin by a 2-
stage method in a limited number of surgical patients. The selection of patients
now includes those with major thoracic and abdominal surgery instead of the minor
procedures previously studied.

Dr. Blades. Summary of article for publication, "Experimental Studies with In-
tra-Arterial Transfusion Overtransfusion of the Normal Dog," by Beattie, Thistle-
thwaite, Blades, and Wood: Overtransfusions of whole blood were given into the
femoral artery of normal dogs. The percentage increase in blood volume and the
speed of transfusion were found to be major factors in their survival., %hen zn in-
crease in blood volume of approximately 1004 was given in 30 to 60 minutes, the
mortality rate was 304%. The animals survived an overtransfusion of 25% to 35% of
their blood volume ygiven in L to 5 minutes. The effect of overtransfusion upon
respiratory rate, venous pressure, pulse rate, and blood pressure were -described.
The venous pressure reflected an overtransfusion. In these experiments the venous
pressure returned to normal levels 10 to 15 minutes after the trancsfusions were
completed. Animals died from acute cardiac failure or from signs of plethora and
cerebral damage./ It is proposed to make a group of 10 dogs hypoproteinemic with
‘total proteins under 5 grams per cent. The technique developed here is to draw
whole blood and to relvfuse the red blood cells suspended in a sline solution. The
dogs entering this colony have hematocrits at admission averaging 32 to 37, and
their total protein ranges from 7 to 7.4 grams per cent. They have all had normal
albumin and globulin ratio./ After 2 weeks in this colony 5 dogs who have had the
plasma removed from 200 cc of their tlood have shown resultant hematocrits varying
from 37 to L6. Their total proteins have dropped to 6.0 to 7.2 grams per cent. In
all dogs the A/G ratio has reversed. After a 2d bleeding their hematocrits have
risen even higher to L1 to 59 and their total proteins have fallen. It is planned
to continue the bleeding until the total proteins are under 5 grams per cent. The
animals will then be given compatible blood transfusions until their blood volumes
have been doubled in approximately 60 minutes.

Dr., Blake's contract was initiated 1 May 1951 to study the effects of differ-
ent methods of increasing plasma volume on renal hemodynamics and electrolyte ex-
cretion./ No satisfactory assistant was available until 1 September. Training in
the techniques involved requires about & weeks.

"HRenal Function in Surgery" by Dr. Breed et al., to be published in Surgical
Clinics of North America, ends with this GlSCUS°10n #hat has renal function data
and more particularly, clearance data, contributed to the management of the surgi-
cal patient?/ Aberrations in kidney function normally occurring in different age
groups emphasize the fluid replacerent hazards in pediatric and geriatric patients.
In the pre-operative preparation of the normal patient, dehydration, starvation,
and the common pre-anesthetic medications produce a decrease in renal function,
Renal clearance data elucidate +these changes. Even though depression in function
may be moderate, the surgeon is challenged to prepare his patient in such a way
that this important defense 8 iidest margin of safety.

) £\ I""f'\?‘ﬁl’\!/\ﬂ“ﬁr‘\




Simo Ul i v i Uu\nvumsi[ HON

Traumatic Surgery m” (=537=12-27

and Shock

The patient who has a vague history of vomiting or who has been draining in-
determinate amounts of fluid from a fistula, on clinical examination, may show de-
ceivingly little, but the impending severity is demonstrated by clearance data an-
proaching shock-like values, iithout proper electrolyte therapy the simple cueru-
tion of closing the TCistula may result in severe shcek and anuria./ Under certain
conditions, cyclopropane, thiopental, and ether anesthesia may produce the renal
vatterr of marked reduction in clearance with rebound to normal after the a_ent
has been discontinued. The fact that vzlues return to normal so quickly after an-
esthesia indicates there has been no renal damage. However, in view of this de-
pression of clearances due to anesthesia, one wonders whether added insult durisn,
operation, such as incompatibvle tranqiuclnn, would be more likzly to produce anu-
ria than under circumstances where the renal function is normal./ 1! mizht be well
to emphasize the reasons why, in the past ew years, there has beecn such a marked
recduction in the mortality rate of anuric patients. In 1946, Lucke reported a
mortality rate of over yJ3. In 1750, Bull et al. reported a survival rate of over
90%. This improvement has been a result of 3 therapeutic factors: 1) a protein-
sparing, electrolyte-free diet, high in carbohydrate and fat wh;ch preveats the
lethal rise in the level of blood K ; 2) the prevention of mlmorary edema by lia-
iting fluid intake to about 750 cc per day; 3) adequate fluid electrolyte and diet
replacement, after the onset of a good diuresis, / The clinical course of the oati-
ent's illness has been correlated with a characteristic pattern. This correlation
emphasizes that careful clinical appraisal of the vatient, plus such sicple tests
as bl .od pressure, accusi*e urine volume, specific gravity and rocutinre blood chem-
istries, are Uaffﬁ ieat to evaluate and treat intelligently common fluid balauce
provlems in surgery.

Heport received 17 Sevtember on Physiolosic Studies of Traumatic and Cperative
Shock. Since May the effect of electrolyte and water replacement on renal fanclion
in several cases of shock has been studied, This approach was stirulated by a case
of moderate shcock char.cterized LY sodium lose from gastro-irtestinal draingge
associated with low olood pressure. features of this case are presernted

Type of Control Therapy: Observations:
data obegervations 280 cc ifinutes after completion of lactate
sodium 18 minutes 78 minutes

Cxtraction lactate T

ratio of 85.75;81.4 at 5.95 77 -
PAR in g ce/min o
Clearance

of PAH in 2135 220 617 366

ce/min

Plasma o

sodium in 118 123
VMEq/1

The almost normal extraction ratio at the time the patient showed cold ex-
tremities, mental lethargy, and a weak pulse tobetner with a 604 reduction helow
normal in the renal plasma flow, stands out in contrast to the reduced extraction
ratio observed at the time the put1€n"° extremities were warm, the pulse bound-
ing, the mental status considerably more alert, and the renal plasma {low normal.

However, it is difficult to say whether this drop was due to a spontaneous
dovnward trend or to the fairly rapid administration of a concentrated sodium
ion, so that AV chunts (not of the Trueta type) as described oy Cargill and
Witchie when they gave albumin rapidly (sic). At any rate the renal plasma rlov
was increaced for several periods but dropped again in spite of the returq to
nore nearly normal sodium levels./ The woman improved rapidly and left the hospi-
tal but repeat studies are planned to determine her postshock status
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A siailar study on a healthy elderly male being examined for other purnoses
yvielded these data:
Type of GCentrel 200 cc of 22 minutes after completion
sbgervation wolar ha of Na lactatle
by Pull Y]
J

N lactate at 5.7
7.7 ce/nin My
ilere, in a noncnock individual with a normal renal plasna flow to be_in
with, the increased renal nlasma flow in response to lactate did not chea.e the
extraction ratio of Pall./ Siice isotouic saline, when given rapidly, 1 rezees
the [ ltraticn rate in doges and wman, it was questioned whether or not would
.7 3 rise in renal Llaens {low and & drop in exbtraction ratio of Pni pouonrmal
peegaertly i oraabion was obtained on a young male convalem..b Foeom oy
N ‘»!rl']""_l AorCe

TS Control aiter uifusion ot After total €.5 ain after

= - R
U PA” 4

,_,.('\

2 min after

o

~

. [4
abecevalion o 10630 cc of iroton- of P11z ce total of 3 2 liter°

co

te Hall in 25 min. ia 33 min. liters naCl ipleted

. / . ‘ . .
at Gy ce/min at &5 e/ in 4T min

. nin
T T Y5 N N St ) 'j"'; T
ik ‘“»'.1-,”..- FONS SNINS Glie 3 Y 9)
ﬁnfﬁﬁwn~___u8h L 217 B o o £2? 555 o
avparactly Lhe eviraction rmat’s esn be pnushed arouad in the kidney of normal
ceonde by ‘ﬂmFt ful hiemo vanale stiaulanie such as mascive saline infusions or

ey

albuain and will return Lo ite original condition in a very brief time./ Toe
1eusd dotai 1v" cougy o area, electrolytec, inulin, and creatinine were done on
all theee natiente, uite & few interseting cases will be =summarired in the
renort./ The paver on the effects of cyclopropane, ethpr, and tniowental on
tion by Habil, Psvper, dradley et al, anpeared in Surgery in July. Our

t
renal June

exntraciion rubine uuder nnesthesia have been used as the basig tor estahlishing

tho xali “Lhe markedly reduc2d reral plasma flow which they lfoun” ?J{ﬂl?U»
cruly Ayigiaal andt coave more recent work of our own suggests thal such
PSR not usual and Lhat there wight be cousziderable variatione in cleax

anens, dee to nuch cirewstances as varylng deyrees of pre-sterative ny-
drntion of the patien
Datd on h/tra tinn ratinz under anesthecia are aloosh sulficizut Lo
o bXo. o1 Med, a requested article for Surg.
ber) en tled "Renal Funchtion in Surgery,” will.re-
pvatienls with surgical coundltions. This inioras-
o, st owesible, with the ususl clinical laboralory data
' o waderstacding of the patholoie anc p):;'sw‘nl.oL;iC
ol ni coticated the
"Phe Commined Ll Tret of Sorlisone and s drtlal Protein lepletion in .ound
nexding," Cladlag unet Hoses, funcary. In rabbits 1t was necessary to cause more
Yhau 2J,) wel bt lose oo afopys i
searance and growth of jranulations in the healing wound., The healiug ﬁf wourie
in nuiaala cartiall r nrai: noand lorsing less than 20,6 by weiopl was
rebopde L Tov Goene of scortisone, orovided a lowi-orotels diet &
codtialig e beollity ol inadequate Tibuke of pirobeln cugnented the actl:
Teoas oaowound nesling. On the coontheary, woling was nob retarded, o
rrma o Adiel alter oneration./ This nay nartly explain con

v

Lo Lae

n

daoted o

)

COOTL e

- . bl . . Tyt : ’
U TELT o Pheslin, aarociated with covbienne and sOTH Lion., the
worte ULy wee preater Toovoundded sainals receiving cortisone after bein,; denleted

2o tes eorabein and cbapvation regimen than when cortlisone was not given., Con-
vorcely, cocblieoge i oot peln e wounded animal to sustain stress wunder thee
e ecritocion used for the gross appearance of granulations may
Lo deseative, Hietols leelly, n)travaﬁafloq of hhol‘ blood may masquerade, under
e rbstn clroeunstzreees, as total Pltculﬁtjl
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oa anda probein ddenletion to retard bLhe initial an-
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serum albumin to the healing of the wound and the diet was demonstrated.
Progress reported in this project on Wound Healing from 1 January to 31 Aug
ust: Vitamin B12. Since numerous investigators have found vitamir 312 to be a
rowth fdbtor and some have presented evidence of its importance in protein sy
tna51 te effect on wound healing was investigated in rats fed a normal and a
lou_prsteln diet. Healing rate was measured by testing the tensile strenpth of
incired abdominal wounds on the 6th postoverative day./ The V1tam11 had no ef-
fect in the protein-depleted animals but it increased the healing strength of the
wourds in those fed control diets. The amount of increase was statietically ei;-
wificant,/ To corroborate this, vitamin By, was given to rabbits with ear wounds
and the char:cter of healing was observed 5roqsly and through the dissecting ni-
croscone, Attention was dlrected toward the vascular resoorse, the collection of
extravascular material, and the growth of the blood vessels. Photographs were ta-
ken, These findings are being checked histolojgically and the extent of fibroolacsia
ie being evaluated. Evidence has been obtained that By, favors an early increase
of extravascular materisl and vascular growth./ If these results can be consist-
ently reoroduced in the future, then this vitamin seems to be a substance that
shertens the latent period of healing.
Cortisone, 4t was demonstrated that the delay in the appearance of granulations i
nrolonged in oroportion to the amount of cortisone glven parentera ll/. Yet gran-
«lations finally appear even with extra-large doses, suggesting that its aﬂtlon
wae neutralired in some way. But even a small amount of cortisore asplied locally
inhibited granulations as loag as it was applied. This action suggeests that corti-
zone acts directly on the tissues and further that the neutralization of parentec-
ally administered cortisone must be a chemical change of 1ll-dehydro-l17~hydroccorti-
costerone./ Coqcequently, substances were sought that mizht neutralize cortisone
oiven parenterally, Yituitary ;rowth hormone, JOSOAyCOIthJSuCFOHQ, vitdin C, and
a3vy olher substances were tried, but they failed to of fset the capacity of corti-
“ziie to delay the appearance of granulations./ More accurate knoviledge had to be

4o~

ctvalned about the wivimal amount of cortisone that would delay the aonearance of
granulations and it pertaining circumstances (sic), i.e. the relationship of the
winimal dose to the nutritional state of the animal, the character of the diet, and
the relationship of Jinfection elesewhere. To establish criteria ror future studies
o~z healing in rabbits fed a low-protein diet, the degree of hyponroteinemia and
»u€ blood volume changes were determined and correlated with weight loss./ Total
rculaving oroteins, esvecially the albumin, became depresscd early and remained
so unless a normal diet was again given. The changes in the blood volumes and the
red cell mass did not follow a consistent pattern., Deoression of the serum slhumin
did not adversely affect healing as determined by tensile strength unless the rab-
bite also lost at least 204 by weight./ Having this information, the effect of the
combination of cortisone and hypoproteinemia was studied on open ear wounds in rab-
bits that lost less than 20% in weight. These observations were made: tabbits fed
a tiockland Chow diet throughout the test showed good granulations in their wounds
by the 4th day./ Those fed a low-protein diet postooeratlvely until they lost from
15 - 22p in weight did not show br.‘nulatlone until the 5th or 6th day./ nabbite
fed a normal diet but given cortisone, 1.5 mg/K daily after operation, started to
Jranulate their wounds on the Sth or 6th day./ tabbits maintained on a low-orsctein
diet before operation until they lost 9 - 1uyi of their weight and given 1.9 ng of
cortisone/K daily and the same diet after overation did not show granulatiocus on
an average for 10.2 days. The granulations never became thick, usually renzined
nale and dry. Epithelization, however, progressed at a normal rate. The mortaility
n this group was considerable, / Rabblts fed the low-protein diet preoperatively
untll weight loss ranged from 10 - 164 and given the same cortisone dosage but
aockland Chow Diet postoperatively showed granulations on the Sth oay / These ex-

oeriments show that a previo cortisone (1.5 mg/K) delayed
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boe sprearance o jronuldations if the animal was custaining weight loss or was
i nehuulve nitrogen balance., Lither extreme weight loss or extreme rnegative ni-
Lrogen @dance alone delayed Lhe ajpearance of [ranulations, but a moderate de-
o of either Jid nob, unless coupled with a very emall amount of cortisone,
Vortizemore, bhie deley could be offset by a ancrmal diet after operation., The
wohar e of aclion of cortirone vas ctudied from the anatomical viewpoint:

shh Cortiroue dWithout Cortisone

Lineed T1oad vessels o exnosed blood vessels
ety el rinl substanee pxtra-arterial suhalance has
Filled space between vesrels
of fibrin precant rlagues of fibrin present
rteriszl aren glagzed Interarterial subrtance beromnwes Dpague
Ciead vern ole visiole sany new olood vessels ean he arcon
dirrecting microscope sprouting from old vessels under -iec-

secting nicroscone.
Suoeiderable work in the vast £ nonths has been devoted to develonin: new meth.-
o= Shrovie iallaceatory "hﬁnee elsevhere in the body is known 1o delzy aralilig
20 dnes eartienne or weighl loees. thether a resulting hypoproteinemie or weight
; roa di;p: rhion betueen ady weight and corticone is the cause of thi=
s ot wes e Gdr variaule degrees of bacterial infection are often oh-
V"thFerh‘ill R +h9 Tﬁchnimue was ueed here of oproducing a concgmitant
fnrmentine abecese i the thi, ph of tre rabbit. Although resulis are rot fully

cvaliuntod, there e an enply nnporltLon ol an cpaque extravascular substance o
d and net, a Jelay in the arpearar.ce of sranulations. s&ll the vesrels bhe-

=z and tortuous during the let 4 days of healiny and many more are vis-
e Ther tend L dieanvesr sgain even theough the thigh abesces: 1= ii-

in rlire Pnd tha arimal has fev rrp Lork is conbinuing on coabinatiane wibl
1 ta Weight lonse, and hyoosroteinemia 1o determine pos<ible syn-

.t»50n1 "1n reporbs on the srevention of peritoneal adhesionc hy
¢, oilner Toritants such as bale or a localigzed intraperitoneal infostion
tee o goes sl 2luar s rodace adhesione have been uced, To test these renorte, 3 lim-

ited arex of Lhe uriebal pevitoneun of the rat has been burmnad with 106 silver
Hi"(dtp ~thls nrocuced adhesione., 3ub it has been impossible to Jrevent
i-as #ith adequate :aosunte »f cortisone used locally or given
at e particularly rarcistont to cortisone the viork ia beirng
=,/ In the days inmediately lollowing the burn a coasiderable
ol fladA lates in the peritoneal cavity. Since this fluid carl be col-
1 and analyzed for electrolytes and orotein, this method should permit the

T1t)%‘v stuly >F tLhe loes of the=e subs tdﬂce" from the horst with either = chem-
1 or 3 thermal burn. Lastly, the method can he used in combination with the far-
v;ui technique o evsluate the 1“f]uenc' of metabolic changes on heaxtnba, Corti-
=aee hpt mouth, cortizone 1Yy and ACTH in depository doses have been shown to dolay
the 1aitial appearance of g*avulafld._“ anounts reguired have been studied; about
Linme as much was required by mouth. ieagpearance of granulationes after the cesrsa-
LI of sdninictration of Adactar (ACTH depository) does not occur as ranidly acs al-
ter cescation of adninistration of cortisone,

although nreliminary studies on nilrogen metabolism, using N135 3lycine, havz

e Jdone on humans, it i imnossible to complete thenm bocau°e work in the =metabol-
1 uiih of Presbyterisn Heenital has  been susnended temporarily ./ Interest war o1
ted toward determining intracellular water volume, by evaluating during the 1<t

H-Q}

L

3

deve alfter vounding the guantitative changes in this compartment based on the
strarellular chloride space, Although tissue and serum sodium and potassium velue-
ve”o as exneched, the ehloride determinstions were unusually abnormal, As a resull,
caculat

nie of intracellular water were out of line. Therefore it was concluded
tnat *he uwse of the chlorides to determine intracellular wzter was not valid. s
Page & of 11
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similar conclusion has been reached by those using the thiocyanate space. lhe on-
ly other reagent that would be applicable would be inulin, but this would entail
w00 much time and money to justify results, This phase was terminated.

G "jg&anlne \Iriazolopyrimidire, Guanazolc) 1t was demonstrated that 7.5 mg/K

ver day of B-azapuanine given twice daily intraperitoneally was effective in delay-
ing epithelization whereas this amount was not effective in a single dose. Reliev-
in, that a satisfactory blood level ¢f 8-azaguanine is required to inhibit epithel- /
izaticn, this same dose was given in oil intramuscularly. It inhibited epithelizati-
sn. The minimal and maximun dose required in oll as well as the frequen-y of admin-
istration have been investigated and resulting changes instituted in the muscle at
tne ¢ite of injection also studied./ An abundance of nucleic acid administered by
mouth or by injection was shown to offset the action of B-arzaguanine or. epitheliun.
sdenine, not guanine, administeced by injection offset its action also. This result,
obtained in mammals, is the opposite of that obtained vy Kidder for tetrahyma. (n

Loe other hand, the work of Brown et al, with lab¢led guanine, also done in nam-
mals, kubbLantiutEo our findings./ Neither adenine nor guanine alone inhibited
ecithelization. B-aza- adernine did not inhibit evithelization., Neither 8-aza-aderine
nor tezzaguanine inhibited the initial appearance of granulations. f-aza,uanine giv-

Ly mouth inhibited epitheliration. Approximately 3 times as much had to be giv-
er.. The duraticns of inhibitions of epithelization that can be obtained wilh B8-azagu-
sanine is being studied./ height loss with 8-azaguanine was most marked with single
iarge doses given intraperitoneally. Weight loss was less with intramuscular inject-
jons in oil and multiple injections, Weight loss also occurred when €-azaguanine was
given oy mouth./ 8-hzag puanine and Cortisone. Both chemicals combined in proper a-
mounts inhibited both e01thell7ation and fibroplasia. In higher doses all animals
died.

Dr. Localio, Alarm Heaction and Wound Healing. The technique used here for mak-
ing standard wounds and testing thelr tensile strength has been perfected. The con-
wrol curve of tencsile strength in normal rats has been completed for postooerativ
Jdays 3, 5, 7, and 10. In addition the 1st hormone, desoxycorticosterone, has been
admicistered to a series of 32 rats; tests on the effect of open wound hedllng are
vearivyg comrletion for the same number of postoperative days as above./ Zonsiderable
sxpericnce has been acquired with the application of eosinophil counts in rats. To
date it appears that this test is Loo sensitive to minor degrees of alarm for osur
vurposes. However, studies will be continued.

Dr. dayerson. Blood Volume Studies. Exchange of Albumin between Plasma, Inter-
stitial Fluid, and Lymph. The results of the intravenous injection of serum albunin
icdinated with 1131 have been published in Amer. J. Phys.: 165, 15-26 (1951). For
similar studies, in which the iodinated albumin was injected intraperitoneally and
subcutaneously, data are being analyzed. Exchange of Globulin between Plasma, Int-
grstitial Fluid, and Lymph. The Abbott laboratories preparation of iodinated gamma
globulin has been used in a manner similar to our preparation of iodinated serum
albumin and experiments indicate that it leaves the blood stream at the same rate
ag the albumin. Its uptake by the lymph is also similar. This unexpected similar-
ity in the handling of the 2 proteins suggests the desirability of testing other
sreparations. A suiteble supply of canine globulin will be iodinated and used in
the same manner./ Varying amounts of concentrated serum albumin have been igggsed
into anesthetized dogs and the consequent volume shifts studied. Lymph proteirs
and flows have been followed. It may be possible to quantitate the volume of 1nt-
:ratitial fluid available for exchange with plasma. This fluid has been designated
"aapillary filtrate" to distinguisn it from lymph, which is interstitial fluid
that does nabt exchange directly with plasma. Further experiments are planned./
vork on Infusion of baline Yolutions. A manuscript covering this virtually com-
pleted ohase has been pepared for publication. Summary: Dogs, anesthetized with
pentothal, were infused with volumes of physiological saline solution amounting
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to 1 to 3 times their plasia volumes at rates varying from 10 to 50 ml ver minute.
dituged by changes in the rates of cisappearance of intravenously injected radioact-
ive jodo-albunin, bhese infusions increase the transudation of albumin from the
circulation as muich as 3 to 5 times. Concomitantly there is an increased rate of
sivanin return vie lymph spproximately 3 times that of the pre-infusion period.
Mie increaged alvunin return masks the true loss of albumin from the plasma, and
vomAry cases, astually exceeds the loss and results in increased (20%) levels of
otal circulating albumin. If the lymph is not retumed to the circulation or if
the lymyr is replaced by saline, the total circulating plasma protein ie decreas-
el by 15 to 304 in 3 hours. Specific activity data indicate that no new albumin
i= invelved in the process but that the infusion serves to mobilize interstitial
srotein or return via lymph to the blood stream./ It is planned to continue with
Podina e a]kumin, s;lotuling and orotein with particular reference to various types
of Vir“u*at v faiLure and to ourme, FPrevious work has given approaches which may
yie irnitful information ¢ a quantiiative as well as a quslitative nature as to
Jlutdoand protein shifte, capillary permeability, and importance of lymph tranenart
in these conditic s,
This report to 31 August on Dextran is based on 10 experiments in which Cu C.5.C.
Silitiexl certran (Lot #Hyf01A) was injected intravenously into dogs under pentothal
roectnesia in dones ol LD ml per K.B.d. The thoracic lymph duct was catheterized in
Toof bne teste and, ln oa, urine wag also collected by catheterization of the ure-
Beve. all lympin not needed for arnalyses was re-infused. The duration of 8 experi-
mente was petween J and & hours; ¢ were run for 24 hours after the infusion was giv-
e, dlasca volumes were determined by the use of T-1824 and hematocrits by Lhe .in-
sione e tnod, Dextran was detererined by the method of Blecom and wilcox. Hose's metn-
se! for roteing. sdlood samples were obtained by an indwelling needle in 1
of the lemoral arteries, Blood pressure was measured with a mercury manometer Lrom
i oof vhe caroLid arteries./ The “lafmd volume was usually measured just velore the
sta-t of tne infusion, 30 minutes alter its finish, and 2 to 3 hours after./ In ev-
=X verixent there was an increase in plasma volume which was equal to or larger
vign bhe volume inlused as measured 30 minutes after the end of the irfusion. Two
Lo 5 wours later, tne plasma volume had always diminished to the pre-iniu=zion lev-
el. The rate of Llymph tlos wasz usuzlly diminiched during or immediately after the
injunion amd tnen increased, This may indicate an initial shifting of fluid into
the oirculaticon bacause of injtial bigh osmotic pressure. More data e needed to
esta ;Jish this relationship./ Blood pressure. The infusion usually raisces the cars-
ti Lloed oreassure from 4 to 15 mm. Jgn-rhﬂ raised level usually persists as long
S Lhe vlead volume i high and uswally is back to the pre-infusior level in sever-
21 hours./ Plasma, The zlasma dirsappezrance curves and other data are shown in
tied here,..The 1st and steeper sleope lasts for from 50 to 163 minutes

o (!

toa s

Ul

fouree onmltbed
waverage 105) after beginnin. of the infusion and gives way to a smaller slope
whicn cortinues for at least 24 hours. The data are consistent with the belief that
the Tirst slope represents the rapid transudation of the smaller molecules during
and immediately after the iniusion, The 2nd slooe probably indicates the rate of
metabolism of the larger molecules ars the latter are broken down to smaller unitis
and leave the circulation./ Lymph. The time after infusion at which perceptible a-
mounis of dextran appear in thoracic duct lymph is variable. There is no question,
however, but that it begine to leave the circulation jmmediately, since in at

lesst hall the esperiments, measurable quantities appeared before the infusions
nere finished. Thereafter bthe concentration of dextran in lymph increases gradu-
ally to a peak at somewhere between 25 and 85 minutes, This level is then maintain-
ed fop several hours; then it falls g radually. The change in slope of the lympn
curves frequently coincides witn ihie change in the plasma disappearance curves,
agailn sugeesting that there is a rapid transudation of the smaller molecules irom
the blcod stream during the lst hour or so and that the dextran then achieves an

2aul Livbrium between plasma and. . 60
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after an initial lay, there is established an equilibrium between plasma and tho-
racic lymph. Wiith the dosage used, the concentration of dextran in lymph never ap-
proached that of plasma at any point in the experiment. In view of the relatively
small amount of lymph appearing per unit of time, the actual amounts of dextran
irvolved in the exchange between plasma and lymph are small./ Urine. The patterns
of excretion of the dextran are variable, but in every experiment there mas a
marked excretion during the 1lst hour after the infusion, amounting to between 5
o &% of the dextran injected. In 1 experiment this level was maintained during
thee «nid hour after., In the remaincer, the excretion diminished jradually so that
at. the end of & hours after, less than 2% of the dose was found in the urine. in
cxserinent Y, during 251 minutes 33.94% of the injected dose was excretea. it tne
end ol 2u hours, the concentration of dextran in urine is quite low. The excrelion
muring che last hour of this period represents less than 0.1) of the sriginal dose.
45 10 the relationship of dextran flow in the urine and in the lympn, while the
ratlerns are similar, the amounts involve:d are much greater in urine than in
lymph., Kven at 24 hours, the concentration of dextran in urine is about L times
that in lympn./ Distribution of gextran. hlthough inherent ercors in tne methods
used preciluce obraining rigid quantitative wata, the analysis indicates that much,
il rot most, ol the dextran can be accounted for in the plasma, urine, anu Llymon
and bhat tnere can be no large amount remaining in tissues. frevious work inoicat-
&9 tnat tanoracic duct lymph may represent approximately L/3 of the total volume of
Jymph circulating in the body. If this adiitional volume of dextran is adoed, it
would seem that between YO to ¥5% of the injected material car be accounted for in
tne 3 tissues studied. ¥hile the excretion of dextran in bile has not been siu.i ed
in detail, several checks at the end of experiments indicate ilhe presence o! caroo-
avdrete  presumably dextran) even as late as 24 hours after the infusion. ihis
chase is being studied in more detail., Vimilar experiments with cll labeled dextra:
sncula help to substantiate much of these data as well as to indicale the distribu-
wion o sextran in other tissues./ 'the experiments are being continued with variat-
ion in the azmounts ol dextran intused as well as using animals in hemorrhagic and
vraumatic shock.
anus. Histochemical study of Inflammation and hepair. 'The ear wounds in 22
raouits are available for study. These range in time from 1 to 3) cays after remov-
ai of a sezment ol skin. On 12 of thece animals enzyme material has been collected
Urom o the ¢ite of the wourriing. The principal enzyme studies covered 3 of the alka-
line phosphateses: phosphononoesterase I, hexosediphosphatase, and S-nuclestidase.
thees shosphatases show different distributions in the normal tissue and in the
Fealing wounds./ Twenty-two tongue wounds in rabbits ranging in time from 1 to 11

: ter ircision have been studied. These have been followed by the alkaline

suosihatase method, ete./ Twelve hypophysectomized rats and 12 controle of the

w strain were given back wounds. the hypophysectomized rate show & consiacrable
raterdation of healing, associated with failure of appearance of concentrac: . of
enzyme equivalent to that found in normals. formationof granulation tissue -ioes not
spoear to be curtailed./ Subsequent studies will utilize the freczing-drying apoars-
e of the pltman<-Gersh pattermn.

The studies have shown to date a very mamked difference in the healinyg of an ear
wound and a tongue wound in the same animal. The basis for this is being explored.
Qe of the lst possibilities ie the deficient varscularity of the rabbit ear as com-
pared to rabbit tongue. The ear wound is made by the removal of a rectengular por-
tion of skin which leaves a base resting on the perichordrium. The tongue wound on
the other hand has no tissue removed. It is a simple incision and healing appesrs to
oroceed by lst intention. To date the {ormation of fibrous tissue ian the tongue
wound ig not associated with the presence of alkaline phosphatase while in the heal-
ing of the rabbit ear it does appear so associated./ Progress for lst quarter: col-
lection of material and investigation of methods; the development of S-nucleotidase
as g histochemical method; adaptation g{ lead tetroacetate as an oxidizing agent.
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MNL (conducted at Medical College of Virginia, Dr. Evans collaborating) Analy-
sis of the kinetics of P32 metabolism in man was extended. The excretion of P32 has
been analyzed along the lines of Sprinson and Rittenberg. From these analyses have
been calculated the rate at which P32 leaves the body (0.8% per min.), the size of
the labile body phosphorus pool (1.3 gm), and the rate of phosphorus turnover in the
normal adult male (0.7% per min.). The body phosphorus pool is tumed over about U
times per day. Partition of P ¢ amon;; the various fractions of plasma and red blood
~ells have been investigated. In plasma, it was found that the inorganic fraclion
sxdunted for some 95% of all the P32 tound at any time after injection while the
trichloroacetic acid insoluble organic fraction accounted for almost all the rest.
Only a minute amount of organig¢ phosphorus was found in the so-called acid soluble
organic fraction, while the P37 level in this fraction was so low it was undeter-
minable. The question is whether this classically accepted phosphorus component
actually existe in plasma or is merely an experimental artefact. Red cell data have
shown that approximately 85% of the injected P32 is found in the inorganic form at
peak uptake while most of the remainder is found in the acid soluble organic fract-
ion, This would seem to establish definitely the presence of the inorganic compon-
ent, the existence of which in the red cell has often been questioned, Neither insu-
lin nor glucose exert any experimentally unequivocal effect on the p32 partition in
either plasma or red cells.

Residual Nitrogen of Plasma of Hats and Human Subjects following Burns. This
study, previously done in rats, is being extended to humans. The ultrafiltrates of
human plasmas are being analyzed for urea, uric acid, creatine, creatinine, alpha-
amino nitrogen, and amino nitrogen after hydrolysis of the ultrafiltrate. The aim
was to determine whether a polypeptidemia occurs in human plasma after severe
burns, comparable to that found in rate, and whether this polypeptide component was
identifiable as that fraction known as "residual nitrogen." Thus far too few burn
cases of sufficient severity have been available to allow definite conclusions.

f. Future. The basis for the changes in absorption spectraz of plasma ultrafiltrates
seen after burns and their relation to "residual nitrogen," is under investigation.
These techniques will also be utilized: Fractionation and quantiative analysis of
individual amino acids of both bummed and normal ultrafiltrates before and after
hydrolysis, by microbiologic and chromatographic techniques. This will yield infor-
mation as to the amino acid differences in burned and normal ultrafiltrates and the
composition of the abnormal polypeptide fraction., The possible relationships of
this comoonent to the gatiznt's clinical course will be determined./ Measurements
of uric acid by the spectrovhotometric method developed in this laboratory willbe
continued in patients with various types of injury as a part of a broad study of
metabolic changes following trauma./ Clinical trial of the apparatus developed tor
the rapid transfusion of whole blood will be initiated./ The relationship of irre-
versible shock to the liberation or activation of proteolytic enzymes, and the
nrossibility of developing anti-enzymes will be investigated.

g. Reports, "A Spectrophotometric slethod for the Uetermination of Plasma Filter-
able Ur‘c Acid," Rosen, H. and lLevenson, S, M., MiIL Rept. No, 86, 30 August 1y51

“"The Nature of the Undetemmined Nitrogen in Serum of Hats following Burns,"
Ibid., MdL Hept. No. 87, 10 September 1951.

Summary of 1lst report: Uric acid has a high extinction coefficient in the
ultraviolet, Advantage of this was taken in devising a method for determining
plasma filterable uric acid. It was observed that determinations of the absorption
by plasma ultrafiltrates at 293 m and 305 m constitute a direct measure of uric
acid. Hecommendations: The spectrophotometric method for determination of plasma
filterable uric acid presented in this report is simple and reliable and should be
ir.cluded in the Army Laboratory ianual.

Summary of ¢nd report: "Undetermined" nitrogen constitutes a large part of the
azotemia ascociated with severe burms, and there is a close correlation between
this fraction and mortality. Ultrafiltrates of serum fron normal and burmed rats

Page 10 of 11
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and Shock .
were utilized to determine the nature of this component. These observations were
made: Ultraviolet absorption spectra of the ultrafiltrate before and after irradi-
ation with ultraviolet light; analyses of total filterable nitrogen, urea nitro-
gen, and - amino nitrogen before and after acid hydrolysis./ It is clear from
these data that the "undetermined" nitrogen occurring in the serum of burned rats
is combined amino nitrogen, probably peptide in nature. The fraction occurs natur-
ally in rat blood to the extent of 20% of the nitrogen filterable through Visking
sausage casing under pressure. This percentage is not altered in blood of rats
subjected to severe burns, but rises proportionally with the total filterable
nitrogen. Recommendations: Observations of this type should be extended to pati-
ents with thermmal and radiation injury as part of an investigation of nitrogen

metabolism after trauma.
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D OBJECTIVE 1. Boap Ho act
. . uona Mﬁt&le & N .
In progress when this Projoct receive & new con%%act'%&%lthn&l E' ars

1. Preliminory experiments on administration of an entipantothenic
acid compound, pantoyltaurine, in man, with emphesis on ecetylation.
2. Study of the collateral circulation in cirrhosis of the liver,
especially with reference to abdominal vessels.
3. Uontinued studies on intravascular pressure in the lower bowel,
4. Detailed survey of the incidence of palmar erythema, senile
‘angioma, and caviar-like lesions under the tongue.
5. Continued studies on methods for deteriining various £t

hormones. : .
6. Studies on clubbing and hypertirophic osteoarthropathy.
This work was reported on 1 October:

Publication of 2 articles on electrophoresis, comparing serum and
plasma values, a study cof absorption from the gut using portal snastomotic veins.
Heports on 5 years' study of 17-ketosteroids, on vascular spiders in children
viith hepatitis, on adenylic acid and cozymase, and on metabolic data in 3
ratients with Wilson's disease are being written. Our major activities now
deal with steroid hormones in chronic liver disease and use of vitamin-B
antagonists in human subjects./ Corticoid hormone excretion in liver disease
is being studied by the Talbot method. Elevated or normal values are found
for cirrhotics, in contrast to the depressed 17-ketosterold output observed in
the same individuals. The formaldehydogenic method of analysis with diffusion
wnits 1s being used to check cortical hormone analyses obtained by the Talbot
procedure. Preliminary results confirm the elevated axcretion values. Ultra-
violet absorption spectra show a qualitative difference between corticoid
hormones excrcted by cirrhotics and those excreted by normals. A large frac—
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carbonyl grouping in ring A / Very low corticoid excretion values have been
observed in obstructive Jaundlce,/ Five subjects were given pantoyltaurine,
the structural antagonist of pantothenic acid; in an effort to produce a
clinical deficiency of or to lower the urinary excretion of the vitamin./

The patients chosen were studied during a control period while on a gen-
eral hospital diet adequate in vitamins; the 24-hour urinary excretion.of -
pantothenic acid and pyridoxine was determined by a microbiological method.
The individuals were then placed on a low B-vitamin diet containing approxi-
mately 3.0 mg of pantothenic acid and 1.5 mg of pyridoxine in 24 hours. This
diet supplied approximately 1/5 of the optimum intake of the other B-vitamins.
Increasing amounts of the potassium salt of pantoyltaurine, beginning with
150 mg, were given daily. This was dissolved in water and drunk by the
patients on an empty stomach. The maximum smount given was 1 gm daily for 5
days. In addition each patient received 0.5 gm pera-amino-benzoic acid daily

nd the percent acebylabicn of PABA in the urine was determined daily.

Five subjects were studied: the healthy individual mentioned above; 1
patient with cirrhosis; 1 with %ilson's disease (hepatolenticular degev ration);
and 2 with nonbropicar wyprue. Observotion varied from 21 to 58 days, the
normel individual being studied for the lomgest poriod. The minimal daily
dose of panboyltaurine vas 60 mg and the maximal 1.0 gm.  In no case was there
a consistent depression of the urinary excretion of pantothenic acid. Values
fluctuated considerably {remday to day. Therefore an average value obtained
from o short periocd of study was not considered reliable. The first table is
an example of such a short-term experiment. The second table shows the results
in & patient studied 58 days., 1o toxic offects of the substance were observed.
Routine studies of the blood and urine showed normal velues

(Averare) " (Average)
Pantothenic acid in Pyridoxine in mg.
mg per 24 hours per 24 hours
Centrol period 1.308 0.839
Low B-vitoamin diet 1667 - 0.697
Low D-vitemin diet plus
pantoyltaurine 0,867 0.4388
(Average) (Average)
Pantothenic acid in  TPyridoxine in mg.
mg per 24 hours per 24 hours
Control pericd - - - - - -
Low B-vitamin diet 1.16 0,138
Low Bevitamin diet plus ‘ .
pantoyltaurine 1.16 0.124

Since no effect from the oral administration of pantoyltaurine was
observed, it was decided %o give it intravenously. The patient selected was
the 1 who had received 1.0 gm daily per os. 1Yo date amounts varying from
10 mg to 100 mg in a total volume of 30 cc normal saline have been given
1.V, 1o immediate effects have been noted.

AFIP report not seen,
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Lr Bang. Studies on the hepatitis virus included an _tupmw
Lructlon of cells by the virus. To this end roller tubs
man embryo (ca L mon. ) tissues Including liver, onlacenta, and lnteu_iA CE g
in a completely homologous media for severzl 10uth o They were _rown Loth with auz
without clot in order to yield & high degree of ezposure of th “c)LSo Hall o tae
cultures were inoculated with 2 drooc of s¢rum known to contain the he:
The other half were kept as zontrols. lcﬂbat&u obeervations Jurin

1l

At i e w e n
atilic virrun

! - R . P
o b ETL L.

nmonths failed to indicate any specific cell destruction. Cords of live
mained intact. Cells were harvested for electron microscony anud arw
o minimize the hazard of *nfectlnb techniclans o vial Lyge ar rolley
special stopper was desi_ned for [uture work./ an electro: crur;ay
ions of human liver has been undertalken with the thought uhut 1t~
virus in the infected tissue. To date we have Studltd DlQJ“lf L€ el
each of the following conditions: normal liver, obstructive uw@ ice, and nl-oti-
ous hepatitis. These were usetul {or oricnts-ior but a great need s aguurent for
more such specimens.,

brc Capps. damma globulin and imauwnity. The children in the orphanage continae
Lo have infectious hepatitis. Dif.iculiires nave been amet in Obtalhlnv sufllzient
normal ciildren for study. At present it can only be stated that 0.01 co SAnn
oiobulin per pound, given to individuals who are immediately exposed to gresu~'h1v
contagious cases, allows an altered mild form of the disease to develsp./ Perhans
most important development during the past quarter has been the clezr-cubt demorn.
stration of a fecal carrier stale. Fecal material from 2 of sur chronie case s,
have shown epidemiologic evidence of being carriers, hae been £l to voluateer

c
= ~ ‘o

br. Stokes and has nrodursd infecticus héjatlfln. ”ne child had boon sick for &
moriths, the other for 15./ Studies of a school epldemic of infecticus hepatitis in

children between 3 and 10 years in a Chicago suburb are almost completed, It is bhe-

lieved possible to demonstrate the lmw01tJnce of the unreconized nonicteric case

in bravemitting the disease. .
Dr. Lavidson. Studies outlined in Jdure 19351 have continued. Theee o have neen

comuieted: The effects of a uriried and subsequently of an adsquats dist w on

p e

patic function, size, and fat content (determined histologically by L;JO°J} HELE

studied in 3 chronic alcoholics with fatiy -cirrhosis of the liver. mone of the 3

showed si;qificant improvement in hepalic function, sire, or fatiy co.tent juring

6 to 10 days of a »urified diet cons isting of glucese and minerals with the add-

ition of thlamlne alone in 1 patient and thiamine and multivitanine in ancther,

(The thiamine was given because of caexisting .eraicks's syndrone whicn was alss
d

<

under study.) Followicy an adeguate diet for 8 to 1D ays, thers was inprovoment
in hepatic function in all 3 patients with a decreace in hepatic fat in 2. The 3rd

patient did not show a signlilcant decrease in hepatic fat until 17 days after the
institution of an adequate diet, when a biopsy was taken. 1t vias concluded that
the improvement was related to the proevision of an adequate diet aad that little
part was played by the withdrawal of alcohol or the rest in bed in Lhe nospihul.
The effect of cation exchange resins in cirrhosis. Twelve vatients with severe
cirrhosis of the liver, ascites, and edema were observed clinically before, during,
and after the administration of cdtlon exchange resins (4 patients, ammonium res-
ins, L patients, hydrogen resins; L natients, potassium resins) given as treatuent
for ascites and edema. During lb courses of theraﬁv of 30 to 90 grame udllJ in di-
vided doses for from 3 to 13 days, 10 of the patientes had & significant diuresis
and reduction in ascites, edema, and loss in body weight. heurologic disturbances
developed on 8 occasions in & of the 8 patients with either of the resins contain-
ing ammonium. The disturbances consisted of drowisiness, apathy, the slurring of
speech, disorientation, confusion, inappropriate behavior and a coarss, irregular,
flavping tremor intens 1fled by Lhe sustenance of posture, and vere noted a2 early
as 3 days after instituting In 2 of the patients thece charges oceurrs '
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ource of resin, cleared promptly when the resin was discontinued
o reinstitution of the resin, The tremor usually appeared first and
Lenger tnan the alterations in mental status and the changes were always
Joreversible vhen the resins were stopped. The neurologic comolications nol-
o ooie i indeperndently with the eerum potassium concentration and extent of acidos-
coo L b they could not be atirituted definitely to thesze abnormalities. In con-
peovotients civen the hy - ven reeins often had typical manifecstationc of
ctostpolybe ammomalitios. 40 was concluded that cation exchange resing are
tolersted well by patients with efovere liver disease and chould be ad-
Liouely, The uwere of re-~ine does uot at present replace the theriapevt-
Coan adequate dlet ri idly restricted in sodium as the best metnod of
cos il aspiten and edens “n liver cdisease. The similarity of the tremor anag
sesd mental slatus observed in the patients given ammonium containing resins
eurulogic manife~taticns of impending hepatic coma suggests possible comaon
4] "33 for these ¢.
antibiotics in Liver lamage. In addition to aureomycin and terrany-
whr' piven by mouth ecpecially in form of its poorly soluble orgen-
S :«}fvf ha= bosn found to be beneficial in delaying the onset of dietary he-
Liouocearis in vOf«q Peuicillin when Injected was not or was only weakly effect-
ancr, other antibiotice tusted only neomycin showed some activity./ Admirture
wtitn, kaolin, and nectin was ineffective. Tween 60 added to the diet (5%) had
u;ia-in delaying offect. / The thtPPlOlOcip and metabolic studies on animals
i cenle experimental diel with or i thout antibiotics are continuing.
vl a3 To best the ao1llty o1 patients with viral hepatitis to in-
o antiboxin f2llowing the inoculation of ourified diphtheria tox-
has puroned o oshady 2t 98th Jeneral Hospital, Munich; 38 cases of
eon op are under study for antibody production., Of these S have re-
: the 1lst 28 Aaye of immuniration; 1 has received ACTH for 1L days
i the ‘“tu °+1¢ of izsunication; 1 was treated with cortisone for 1y days dur-
. te o osariy sta ec of immunization and another during the lst 28 days., The con-
ety 116 orthopech and genecsl medical patients without known llver disease)
vevs oo included. WD £0. Viral Heoatitis and Hepatic Cirrhosis. In conjunction
L the alfect of n0TH and cortisone on the capacity of patients with
“Jenase Lo nroduce antibody, their effect on the serum proteins was
controet 4o the diminution in globulin associated with the admin-
ERE ?”’IICOHQ to satients with other diseases, in patients with
teease engaged in producing diphtheria antitoxin the diminishing
LU was morb ereJuldr, ]n general, those who produced the greatest amountec of
<ciA.aJ; hal either little or no diminution or actually an increase in the amount
iomlating glovulin while voceoiving RCTH or cortisone, suggesting the possibil-
it that the amounts o serum lobulin and antitoxin found at any time ‘aring ther-
#ith these cubsbances revresented tne result of at least 2 opposing forces --
: caeeiflfic stiomulus for lhe production of antibody protein and a general inhibi-
oo, oo cataholic acticr of alCTH or cortisone,/ Studies on the excretion of preg-
tol in the wrine of patients with chrouic hepatic disease following administra-
T T reogesterone (100 mg. daily for 3 days) have continued. Three normal con-
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i le pxeraled 12@, 135, and 2., respectively, and 1 case of rheumatoid arthritis
ST YN Two satients with chronic hepatic disease, well compensated and with
Ly ommverate fw tional impairnent at the time of study, excreted 3%, while 1 with

¢vorve hepatic chrn351r excreted ubp./ Studies on the urinary excretion of 17-ket-
setorolds in patients with chronic hepatic <isease following prolonged therapy
sithoarogesterone (100 m,, dailly for u - % weekq) revealed an increase in 17-keto-
Choeslde w;hn a nich free molety, the latter finding similar to that following the
Cseebion of testosterone propionaile in patients with hepatic disease./ also in
crogeere are studies of the degree of inactivation of alpha-estradiol by slices
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and homogenates of normal and damaged rat liver during g-, %-, and 2-hour iuncuba-
tion periods. The residual estroyg: 1s are being partitioned into estradiol, estrone,
and estriol fractions by the countercurrent distribution techniaque and are obeing
determined by both bio-asray and [luorometric procedures./ Preliminary data icdi-
cate that loss of biologic activity occurs rapidly, falling, in 7 instances, to
an average of 144 of the original activity in 15 minutes, to 124 at 30 minutce,
and to 4% at 2 hours. The correnpondlnb values obtained by the lluorometric iro-
cedure were 564, 394, and 12%, respectively. Inasmuch as estradiol, estrone, and
estriol, which differ greatly in biologic activity, yield much the same fluores-
cence values, the discrepancy observed between the results obtained by these 2 pro-
cedures may be due to conversion of estradiol to 1 or other of the less potent
estrogens. This point will be clarified by partition studies.

Dr. Klatsk:mo Objectives are a) to investigate the relation of prolouged alco-
" hol ingestion to the development of fatty infiltration and cirrhosis of thc liver
in experimental animals, and b) to study the factors which influence the cource
of laennec's cirrhosis in man. This contract, initiated 17 June 1y5l, will amnli-
fy and extend observations made in this laboratory over more than a year. It was
not possioble to resume animal experiments until 15 September because of slow dc-
livery of additional cages and animals. In the cirrhosis studies each subject re-
wulres at least € weeks' study in the hosoital and at least 3 biopsies of the liv-
er. These requirements 1imit the number of sucjects available for study.
Relation of Alcohol Ingestion to Fatty Infiltration and Cirrhosis of the Liver in
the at. Preliminary investigation showed that, under conditions of an adequate
dletdry intake of protein (casein 22j%) and CleFle° alcohol increased the f{at
content of the liver, both when alcohol was nermltted to raise the caloric intal
over that of pair-fed controls, and when the intake w's.kept isvcaloric with th
of the controls by subtracting carbohydrate calories. loreover, supplements of
carbohydrate isocaloric with the alcohol intake of pair-fed controls failed to in-
crease the fat content of the liver./ These findings are consistent with the hi-
pothesis of Best et al. that alcohol increases the choline requirement, but, do nst
support their contention that this increment is the result of an augmented caloric
intake. However, in preliminary experiments the increases in liver fat were very
small although statistically significant, and the  prophylsctic effects of chsl-
ine and methionine were not studied. Present exveriments are desiygned to deteraine
1) whether alcohol increases the fat content of the liver independently of its
caloric action when the protein inteke is relatively low (124 casein}; 2) whether
choline and methionine prevent fatty infiltration under these conditions; and 3)
whether alcohol increases the choline reguirement by increasing fecal loss of
nitrogen./ Groups of rats (12 each) are being fed 11 diets, Complete weekly col-
lections of feces are beiny analyzed for nitrogen content, and an atlempt is be-
ing made to quantitate fecal trypsin to determine whether alcohol alters pancreat-
ic function. At the end of 6 moaths the livecrs will be analyzed for their fat
content and studied histologically.// Factors Influencing the Course of laennec's
Cirrhosis., The purpose has been to analyze the relative importance of dietary
factors, bed rest, and alcohol withdrawal on the clinical course. Initial studies
showed that significant clinical, histologic, and fuactional improvement occurred
when a suboptimal basal diet (1 gm of protein and 30 calories per kg of body
weight without vitamin or lipotropic Quoplement%) was administered for L to 6
weeke under controlled conditions of strict bed rest and alcohol withdrawal,
flhen supplements of choline and, later, protein plus calories, were added, fur-
ther improvement occurred -but 1t was impossible to learn if this was due to the
supplements or to the continued beneficial effects of the control regime./ 4 2nd
group wag studied under the same conditions, except that strict bed rest was not
enforced and light exercise was encouraged. The results in this groug did not
differ significantly./ At present cholineéaé being administere:d during rather than
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following the control period, and biopsy and functional studies are being carried
out at more frequent 1ntervals to determine whether choline hastens or augments
the rate of recovery.

Dr. Neefe. The incidence of abnormal hepatic tests in unselected blood. donors
and ITs relationship to the incldence of viral hepatitis in recipients. Period.
covered 1 January - 1 October 1Y5l. Data obtained to date on volunteer blood. don-
ors at this hospital included these tests which were routinely used for clasgsifi-
cation of donors: 1'SB, TSB, Thymol Turb. (pH 7.8), Thymol Turb. (pH 7.55),
Thymol Flocc. (2 tes .59, C2L, CLB, Zine Turt., Urlne (100 ml) Urob./ A1l donors .
are classified as to positive, negative, or questionable on the basis of these .
tests. "Scores" indicative of degree of positivity arbitrarily have been assigné
ed to these tests, (The 2 thymol turbidity scores are averaged together for a
single score. This procedure is also used in scoring the thymol flocc. tests.

The assigned score of a CCF represents an average of the 24° and 489 scores).

The total number of donors was 2090, of whom 187 were positive, 362 questionableg
and 1441 negative. Follow-up was possible on 51 positive and 14 questionable don-
ors. The number remajning positive after subsequent follow-up: positive 15,
questionable 6, total 21.

Analysis of frequency with which individual tests gave positive or questionable
results in random screening of blood donors: Total number of '"positive" donors,
187; number having on13 1 test positive, 160; test most frequently giving posi-
tive results - I7; 99; Urine urnolllnoaen, 32./ The following represents the data
collected to date on patients receiving blood from the above 2090 donors: The
criteria used in selecting a recipient for future follow-up study: 1) Received
blood from a positive or questiocnable donor. 2) leceived a total of no more than
3 transfusions.// Statistics on acceptable recipients: Number receilving blood
from positive donors, 69; number receiving blood from questionable donors, 65;
number receiving blood {rom negative donors, 2L0; recipients disqualified because
of receiving more than 3 transfusions, 292,

Number of those followed who have actuslly developed hepatitis, 0.

100 recipients who have rec2ived 3 or less transfusions of blood from nega-
tive donors are to be followed for control purposes.

Studiee on Blood Donors Suspected as Carriers of Hepatlitis Virus,becauee of de-
velopment of Viral Hepatitis in Recipients include 12 patientes who developed vi-
ral hepatitis after transfusion. The donors none of whom were included in the
above donor aurvey, were then recalled for study, and 10 of them were classified
as positive. // A 3rd nhase comprises studies of sera from suspected carriers in
volunteers in collaboration with Dr. Oliphant: a) sera from § suspected donors
under test; b) each serum inoculated into 10 volunteers.

Dr. Ollphant Incculation studies have been initiated in 3 Federal prisons.
Eighteen volunteers were inoculated with epidemic hepatitis culture material at
Ashland prison on July . Nomses of hepatitis have resulted; the study was ter-
minated )eptember 6. waty»iouﬂ vl mteers were inoculated at Lewlsburg prison om
August <, 4O of these received pocled plasma which had been contaminated with
specimens of serum and plasma from patients in the acute phase of serum hepatitis.
Portions of this plasma were irradlated with ultraviolet light, under carefully
controlled conditions, in an attempt to re-evaluate the efficacy of UV irradiat-
ion on the sterilization of plasma, Twenty-four individuals were inoculated at
the same time with experimentally cultured serum hepatitis material. To date, no
cases of hepatitis h. .2 appeared, but it is anticipated that cases may be seen
during October. Sixty individuals were inoculated at icNeil Island prison August
2L, Five groups of 10 each were inoculated with the sera of donors supplied by
Dr. Neefe. The blood of these individuals had apparently induced serum hepatitis
in the recipients, and the donors! blecods subsequently have been found to give ab-
normal results to 1 or more liver function tests. A 6th group of 10 was inoculated
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with human thrombin which ha.! apparently induced serum hepatitis in patients at
the Peter Bent Brigham Hospital.

Dr. Post. Nucleic Acids and Viral Hepatitis. Relatively little progress can
be reported because this office did not receive the contract until 12 September.
Studies are continuing on standardization of the chemical methods for the deter-
mination of tissue ribonucleic acid and desoxyribonucleic acid, !

Dr. Reinhold. The results of red blood cell pyridine nucleotide determina-
tions by the acetone conjugation method have been verified by a spectrophotomet-
ric method depending on sulfite reduction in a sufficient number of specimens to
show that the 2 methods agree. This evidence provides further proof that the
substance being measured and previously found to be elevated in the blood of pat-
ients with hepatic coma is pyridine nucleotide. However, neither method disting-
uishes between the several pyridine nucleotides that may be present. We are there-
fore preparing dehydrogenase to permit specific enzymatic reduction of diphospho-
pyridine nucleotide to make a differentiation possible./ Trials in which combina-
tions of B vitamins, vitamin C, rutin, and liver stomach preparations were tested
caused no change in red cell nucleotides in 2 normal males, This agrees with prev-
lous findings. A patient, markedly decompensated due to coronary artery disease,
showed a high velue for red cell pyridine nucleotide shortly before death. Hypoxia
as a possible causative factor for high values will be further investigated./
Electrophoretic studies of serum albumin at acid pH made little progress during
the summer due to high humidity and instrumental breakdowns. Efforts to define the
optimal conditions for separation of the 2 albumin components of the serum of pat-
ients with liver disease has now been extended to the pH 5 region where different
buffer combinations and ionic strengths will be tested./ Paper chromatography is
being applied to the study of serum and urine of patients with severe liver dis-~
ease, particularly those in hepatic coma, to detect and quantitate normal and ab-
normal components. The immediate concermn has been identification as creatine and
creatinine of the substances reacting with alkaline picrate. 4s mentioned previous-
ly, both may be increased in serum of patients with liver disease.

Dr, Stokes. The study of viral hepatitis in volunteers has been greatly facili-
tated by the formation of a Subcommittee on the Allocation of Volunteers, whose pri-
mary purpose is the interchange of information on human studies, the correlation of
-such work, the prevention, insofar as seems indicated, of duplication, and the
joint use of common control groups wherever feasible. This Subcommittee has been
active during the period of this report, with Dr. Stokes serving as chairman. The
addition of a large group of volunteers in 3 Federal prisons under Dr. Cliphant
and cf a considerable number under Dr. Gordon in New York State will aid in a num-
ber of problems in a short time, as contrasted with several years' study in a single
laboratory with a necessarily limited number of volunteers.

Infectious (Epidemic) Hepatitis. Growth of Virus. Attempts are being made to con-
centrate the virus from the infected amniotic fluid for complement fixation tests
and the improvement of the yield for the starting material for skin tesbs. Skin
tests. The lyophilized infected and irradiated amniotic fluid has proven somewhat
more satisfactory for skin tests than previously in respect to stability./ An epi-
demic studied in Missouri by Dr. Drake permitted investigating the protective ef-
fect of a small dose of gamma globulin, .01 ml. per 1lb, body weight, and of the
possible immunizing value of the skin test itself. The dosage of gamma globulin
used has proven to be protective thus far. The data on the skin test are not com-
plete, sirce the epidemic is still active. The correlation of positive history
and positive skin tests was very close./ Carrier State. Stool preparations from 2
children in- St. Vincent's orphanage who were suspected of being chronic carriers
for 6 and 16 months respectively have been administered orally - 1 preparation from
1 child to L volunteers and a 2nd preparation from the 2nd child to another group

of I volunteers - and have produced hepatitis with jaundice with a short incubation
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period in 2 volunteers, 1 from each group, and a case of hepatitis withocut jaund-
ice in an additional volunteer. These results increase the value of the study done
with Dr. Cepps and add weight to the epidemiologic evidence for fecal-oral spread
from children to studentnurses over a period of many years. Further stools and
serum from these children and others in the same orphanage will be tested.

serum Hepatitis. Studies on the Virus. Previously amniotic fluid from the 9th
passage of Fb. Bragyg virus produced what appeared to be hepatitis without jaundice
in volunteers. 3Blood serum from 1 of these volunteers (who received 9th amniotic
passage) was in turn injected parenterally into L volunteers, 1 of whom developed
hepatltis with jaundice and 1 hepatitis without jaundice with long incubation per-
inds. It is possible (not probable) that the original seed virus may not have

been alluted out sulficiently in 9 amniotic passages to indicate actual growth of
the virus in the amniotic sac. Further amniotic passages are being studied.
Preparations from Convalescent Serum. Convalescent sera obtained from 18 S. H.
cases wno had had the disease 3 months to 3 years previously were pooled and proc-
ecsced, 1 part being freed of fibrinogen and thrombin by means of Kaolin./ Gamma
globulin from convalescents is being administered to 5 volunteers at the same time
as infective serum (Ft. 3ragg virus) and again 4O days later with a suitable group
of 5 controls injected with the Ft. Bragg virus only. Under way is a similar study
in which infective whole blood (Ft. Bragg virus) is being injected with and without
the simultaneous parentersl injectlon of portions of the convalescent gamma globu-
lirn. The study is not complete buit as of now the gamma globulin does not appear

to have been protective./ The preparation of serum has been delayed because of
slight bacterial contamination, apparently from the Kaolin, This contamination has
been eliminated and direct neutralization tests with this convalescent serum and
the I't. Bragg virus will be carried out for purposes of intravenous injection - a
test which could not employ gamma globulin, since the latter cannot be injected
intravenously. Through the Communicable Disease Center, Atlanta, Georgia, thrombin
was obtained from a batch suspected of causing S. H, in about 11 neurosurgical
cases operated upon at the Maine General Hospital, Portland, Maine. This material
was prepared and injected subcutaneously in 4 volunteers. The results are not com-
plete but 2 of these volunteers thus far have developed hepatitis without jaundice
with an incubation period of 53 and 56 days, respectively.

Sumnary of article by Dr. Stokes et al., "Studies on the Agent of Infectious
Hepatitis, IV, The Effect of Skin Tests for Infectious Hepatitis on the Incidence
of the Disease during an outbreak in a Closed Institution:®™ The intradermal in-

ection of infectious hepatitis skin test ant1éen may alter the susceptibility to
the disease., Al the onset of the epidemic about 5 of the inmates were skin tested.
During the next year 5 cases of hepatitis with jaundice were recorded among 320
skin-tested individuals with unknown histories, 1 in the 1lLL skin-test-positive,
and . in the 176 skin-test-negative subjects. In contrast, 112 cases occurred a-
mong che 825 non-skin-tested individuals. Thus the incidence of jaundice in the
skin-tested group was 1.6 4% as against 13.6% in the non-skin-tested individuals,
Possible explanations are discussed.

Dr. Turner. The possible use of dextran as a nonantigenic colloid in the
differential Ilotation of lipoproteins ir order to get purified antigens for our
immunochemical studies has been explored./ A grant from AEC to study effects of
radiation injury in patients receiving therapeutic doses of radiation will be de-
voted to 2 phases: an intensive study of the changes in lipid patterns as deter-
nmined by our ultracentrifuge technique, and a clinical laboratory study of liver
function in a somewhat larger group. These studies are interrelated with those
of AFEB, A S8vninco ultracentrifuge for both analytical and quantity techniques
will be set up in this laboratory,

g. Reports. "The Study of DSerum Proteins and Lipids with the aid of the Guantity
Ultracentrifuge," .accep.:1 by J. Clin, Invest.); Paper from 10th Conference on Liv-
er Injury to be publisheq 8L Page 8 of 16
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valter Reed Army liedical Center. Purpose: To determine the incidence of
nepatitis following the use of irradiated plasma among Korean casualties./

411 Korean casualties admitted to 10 selected wards at iialter Reed &rly
ilospital are screened to determlne how many received plasma transfusions. These
wvards include General Surgery, leurosurgery, and Orthopedic Surgery. All patients
vho are Imovm to have received plasma or in whom plasma transfusior is highly
likely are followed, and examined weekly by a Department physician. Key ques-
tions and points to be noted in the physical examination have been laid out on a
work sheet for each patient which can cover 4 months. ‘lhere the findings are
guestionablr as regards hepatitis, blood samples may be drawn and liver functiom
tests perfc med. In addition, morning urines are being collected every other
day on 5 se.ected wards, and urine bilirubin and urobilinogen measurements are
iade. To date 4 cases of hepatitis have been detected by this additional survey
tool at a time when detection was not possible by other means.

Since 1 Farch 1951 this survey has also included Valley Forge and Percy Jones
Army Hospitals. Four hundred Korean casualties have been surveyed at Walter ieed
Army Hospital to date. Approximately 1/2 of them have received plasma. Because
of extensive wounds and the great amount of blood administered in the remaining
1alf, these patients are also being followed./

Period September 1950 to June 1961. In patients who received plasma plus blocd
the incidence of hepatitis is 2Ll.6 per cent. In those who received blood alone
the incidence of hepatitis is 3.6 per cent. "lepatitis" as used here, represents
jeundiced patients only. A month-by-month breakdown of the incidence of hepatitis
reveals that the percentage of patients in the 2 groups is unchanged when compar-
ing the beginning months of the survey with the final months. , S8ince it is nob as
vet Imovm whether this represents irradiated or unirradiated plasma, the survey
will be continued as long as fresh lorean casualties continue to be admitted
to the 3 hospitals,

fLcute and Chronic Diseases of the Liver. Relations of Serum Iron. Clinical
significance of serum iron levels in the differential diagnosis of liver disease
(June report) has been confirmed by additional cases. A more sensitive reagent
for iron determinations has been studied and successfully used for routine anal-
yses./ Although Fe99 remains unavailable for human use, preliminary studies on
the separation of the cupferron iron complex from tissues followed by a micro-
electrodeposition technique indicated the basis for a successful microanalysis of
radioiron. Such a method is in demand because there has been no reliable method
published for separating traces of iron from large amounts of organic material
(animal carcass, feces, urine) prior to electroplating. If this proves success-
ful, it should verj substantlally advance 1nvest1gaflon of iron metabolism./

The lst phase of the project on iron metabolism in experimental liver disease has
concerned the study of iron transport in the intestinal lymph of the rat. To date
it indicates that no iron is transported through the intestinal lymph of rats.
Leports. "The Serum Iron in Acute Hepatitis," Peterson, Halph,

J Tab. & Clin. ¥ed. (in press).

Yiron Transport in the Intestinal Lymph of Qats
(in preparation). . , .
Iron letabolism in Liver Disease. Ultimate purpose: To employ ¥ ’Y for
study of patients with acute hepatitis. 1o radioactive iron suitable 1or human
use is now available. Techniques for the determination of radicactive iron have
been set up._ To gain experience, animal experiments are contenplated, u°1nc‘

plus Fe® 59 mlxturpu./ The lst may be completed in 1 month. It relates to .
the route of iron abs rption and the transport of iron in the lymph. in rats with
total intestinal lymph fistulae, less than 1 per cent of a dose of radio irau
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injected parenterally appeared in the lymph; the rate of disappearance was
approximately the same as blood disappearance rates. When the animals were
given the radio iron orally as ferric ammonium oxalate, ferric citrate, and
ferrous ascorbate, a very small percentage of the iron appeared in the lymph
(less than 0.1 ), whereas 2-47 of the total dose was absbrbed from the gastro-
intestinal tract. Studies indicate that iron is absorbed prlmarlly into the
blood stream.

The Relationship of Alloxan to Humen }etabolic Processes. Previous studies
revealed the possibility that humans excrete up to 100 mg or more of an alloxan-
like derivative, indicating possibly a new metabolic pathway for purines and/or
pyrimidines. Presumably this metabolic process takes place in the liver. Pur-
pose of this study is to determine whether 1) alloxan is the processor of oxomalonic
acid isolated in the urine, 2) whether patients with liver disease excrete more or
less of this obscure compound, and 3) whether a prev ously unrecognized metabolic
process is present in the liver.

i"ethod. Half the molecule of alloxan is oxomalonic acid, the other half is
urea. A compound in urine can be isolated which on hydroly31s yields oxomalonic
acid. The latter cen be isolated and measured by using paper chromatography.
with the aid of paper chromatography, ion exchange, silica gel chromatography,
and counter current distribution, it seems possible tor identify the compound in
urine vhich yields oxomalonic acid. This compound will be measured in the
urines of normals and persons with liver diseass.

Total Circulating Albumin in Infectious Hepatitis. Iodinated human elbumin
Ildl) will be used to estimate the albumin distribution department by une iso-
tope dilution technique. Thirty to 40 mc of labeled albumin will be given intra-
venously at each test. Periodic semples will be drawn and the counts per cc
will be plotted on semilog paper. Sensitivity of the isotope method will be
assessed by injecting kmown amounts of unlabeled serum albumin and repeating

the estination immediately thereafter.

ACTII Therapy in Acute Viral Hepatitis. ACTH is administered intravenously
throughout the entire course until the total serum bilirubin returns to normal
limits. iatients are selecbed on an alternate basis and the controls given an
intravenous drip of glurnse resembling ACTH. They are followed clinically
and by liver function t sts and liver biopsy. Progress has been slow because
suitable cases have not been made available. The results at the moment show that
the patient receiving ACTH will do better by every standard than will a control.
when comparing the duration of time required for the various liver function
tests to roturn to normal from the onset of jaundice in the controls and treated
cases, the differences are not statistically significant.

Ultramic )-electrophoresis. Durpose. To develop a filter paper electro-
nhoresis meth. ] in order to allow chemical studies of the variation of proteins
in liver disease. Serum is applied to filter pa~>r which is wetted with the
desired buffer and then placed in an electric fi .d. After 3 hours the paper is
dried in hot air, fixed in liayem's solution, and stained in bromphenol blue.

The protein fractions, albumin, alpha, beta, and gamma globulins are clearly
somarsted and stained blue. Total nitrogen by a new ultramicro Kjeldahl
nothod is measured on ench protein fraction. Data are being accumulated and
comparisons are being made with the usual methods for protein fractionations.
It is hoped that when this method is standardized it can be used on a routine
basis.

Production of Hepatic Coma in Dogs. Purpose. The availability of a @og
preparation for the study of hepatic failure would facilitate fundamental in-
JCDLIBQthn of hepatic physiology with reference to therapeutic trials.

‘lepatic coma in dogs will be attempted by ligation of the common hepatic
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artery 24-48 hours after production of a complete ECK fistula, Therapeutic
neasures will be cvaluated, ond intermediate carbohydrate metabolites and the
value of the artificial kidney will be studied./ One dog died following the
2d stage. Autopsy was done. .

Hlepatic artery - portal vein anastomosis K -was attempted in 6 dogs. In all
but 1 the anastomosis thrombosed (on the artofial side). In 1 dog a thrill was
palpable at the end of 1 month but no longer present when re-operated 4 months
later. Livar biopsies done at a time when the anastomoses were occluded showed
changes similar to those described following simple hepatic artery ligation :
(L.e., central necrosis aand cellular infiltration), This phase has been discontinued.

In Vivo Testing of-the Citric fcid Cycle in Man and Animals under various
conditions of loading with metabolic precursors and intermediates. lLethods. 1) A
method for alpha-ketoglutaric end pyruvic acid measurement is availeble; 2) meas-
urements of the various anion fractions of blood and urine, including particularly
the orgenic acid fraction; 3) attempts to directly study the organic acid fraction
with paper chromatography; and 4) patients and animals will be treated with com-
ponents of the citric acid cycle and the effect on the cycle will be tested by
studylng the concentrations in blood and urine of the keto acids, the organic
acids as a group, and individual organic acids by means of paper chromatography.

Portal Circulation Time¢ as an index of portal hypertension, Using the tech-
nique of lewman & Cohen, vaporized ether is instilled rectally; time required to
appear in the expired air is measured. In the presence of a normal systemic cir-
sulation time, prolonpgation of this interval is believed to represent a slowing
of portal blood flow and an increase in portal venous pressure./ These measure-
ments are part of a clinical study of porto-caval anastomoses in patients with
portal hypertension. WNormal values range up to 25 seconds. In 4 patients with
portal hypertension and esophageal varices, the values were elevated. In cirrhotio
patients without other evidences of hypertension normal values are obtained.

Characterization of Futhological llepato-renal Interrelationships.

Purpose. To develop o dog-preparation in which liver failure prccedes renal
failure and to study the metabolic changes which characterize the picture, with a
view to reversing these changes./ Dops are subjected to common bile duct ligation
and cholecystectomy, The obstruction is later relieved by means of external
biliary fistula in an attempt to reproduce the coma demonstrated by Boyce and
I'cletridge. The clinical course following the production of this coma will be
investigated by means of urinalysis, snion fractionation, record of urine volume
and fluid intake, alpha-ketoglutarate levels, eleoctrolytes levels, BUN, and croa-
tinine. The method of Rappaport for the production of hepatic coma is now to be
studied. Four dopgs heve been subjected to total CBD ligation with subaequent
sudden release of the obstruction, utilizing the method of I«yce and licFetridgoe.,
llo hepatic coma resulted. liicro sections of liver at autopsy (animals sacrificed)
reveal little abnormality; sections of kidney reveal occasional bilc casts in
tubulos without evident change in glomular or tubular structurs.

Urinary Storoid i&xcretion in Hepatic Disease. Daily 24~hour urine colloctions
are made [rom patients studied, and steroid lovels determined under various con-
ditions of therapy. llormone excretion will bo measured in thoso receiving ACTE
and cortisone./ A large number of determinations have riow been made. These have
boon performed in patients with hopetic cirrhosis, with obstructive jaundice, and
with acute and chronic viral hepatitis. In the latter 2 groups studies have also
been made under the injections of ACTI therapy. In general with the methods avall-
able, patients with hepatic cirrhosis and chronic hopatitis show slight clovations
above the normal of urinary corticoids. Patients with acute hepatitis, on the
other hand, show normal values. 7The 17-keltosteroid excretion in chronic hepatitis

07

- sl AT AT N

TNy ,/. LY RIIRTAY 41,;,'\\v ".F') “\/"’ ' p"\)u'w,-\-’ ‘.‘
| IS T 1 “Jl’

[
, ;.
(AP SRCPRANTS NN ARV Y




CUSURITY IRFORMATION

Lcute ¢ Chronic Dis-

cases of the Liver  ~—JRUSSHIRICTIID™  s-co-00m1

and cirrheosis was within normal limits. The 17-ketosteroid excretion in early
acute hepatitis was low, with a slow return to normal paralleling clinical im-
provement in the disease. In patients with acute and chronic viral hepatitis
who are given ACTH there is a corr sponding elevation of urinary corticoid ex-
cretion. This elevation is direct.y proportional to the dose of ACTH used.

The 17-ketosteroids in these patients is appare. :ly unaffected by intravenous
ACTH. This latter observation may be related to the fact that the method used
allegedly docs not measure dehydroiscandrosterone which is the androgen thought
to be derived from adrenal cortical hormones. Studies are in progress to deter-
rnine the concentration of this latter hormone, and also to determine differences,
if any, in the corticoid excretion when glucuronidase hydrolysis ;=% than
acid hydrolysis is used.

Albumin Binding of Bromsulfalein (BSP) dye. Purpose. To study the binding
of BCP dye in liver disease, and to determine the valus of a colorimetric calcu-
lation of serum albumin based upon the ability of the albumin to decolorize an
alkaline BSP solution./ Using a standard BSP solution buffered to a pH of 8.2,

a curve was constructed plotting concentration of albumin .and percent transmis-
slon. With this as o standard, serum is then analyzed in place of the knovm
clbumin solutions./ Technical difficulti. s have delayed accumulation of data.

In a preliminary way the concentration of albumin determined chemically parallels
roughly that calculated with this method except at- low concentrations of albumin.

Hepatic Vein Catheterizatiol permits the measurement of hepatic blood flow
8 ' provides blood samples from i.e hepatic vein for other metabolic measurements.
1, The effects of certain drugs on hepatic blood flow are determined by comparing
the results before and after intravenous administration. Adrenaline and histamine
have been studied. Norepinephrine and 1 of the parasympathomimetic drugs will be
investigated. To study their effects on the venous sphincter mechanism these
experiments will be repeated on cats (the sphincter mechanism of cats more
closely resembles that of humens)./ 2) The oxygen content and saturation of
hepatic vein blood in normal dogs has been measured. One patient with hepatic
cirrhosis has been studied./ 3) Hepatic vein blood has been collected following
infusions of fructose in 1 dog and 1 human and was analyzed for carbohydrate and
carbohydrate intermediates.

Results. 1) In early experiments it appeared that edrenalin produced an
increase in hepatic blood flow as measured by the BSP method. Subsequent exper-
iments, in which the peripheral concentration of dye exceeded that in the hepatic
vein, suggested that this effect was more apparent than real. DBecause adrenalin
(0.3 - 0.5 cc of 1:1000 solution) appears to have a direct effect on BSP extrac-
tion, this method seems unsuitable for determining hepatic blood flow. These
tosts will be repeated with smaller amounts of drug. Histamine appeared to reduce
the calculated hepatic blood flow but the results may be similarly criticized.
Additional observations are necessary./ 2) The oxygen satu:ation of the hepatic
vein of 1 patient with cirrhosis was measured. as 70/, while that in the portalf
vein was 80%. The difference in Oy content which this represents is 1.5 vols %.
5) The results of 3) above appear in another progress report. In view of the
lack of sensitivity of the prothrombin time determination, no difference could
e detected in hepatic and peripheral vein blood. '

Glucuronic Acid I'etabolism. Purpose. To study glucuronic acid formation,
conjugation, and excretion in normals and in patients with acute and chronic liver
disease in the resting state and in response to specific substances which the
liver inactivates by conjugation with glucuronic acid. kethods. The carbazole
method of Dische is used to measure a) glucuronic acid oxcreted in the urine of
normals and patients with acute and chronic liver disease./ b) glucuronic acid
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cxcreted in similar subjects in response to specific materials, such as benzoic
acid, which are detoxified by glucuronic acid conjugation. Fishman's method
will be used to study serum B-zlucuronidase levels in these groups.

The chemical procedures of Dische and Fishman have been set > and stand-
ardized. Kine 24-hour glucuronic acid determinations have been made in 5 normals,
€ determinations in 1 patient with acute hepatitis, and 6 in 1 patient with
portal cirrhosis. Conclusions cannot be drown from these deta.

Anion Fractionation of Urine. Purpose. To elucidate the handling of certain
electrolytes by patients with acute and chronic liver injury and related metabolic
conditions and to study the excretion of organic acids in metabolic diseases.

A strong cationic resin is used to remove cations from urine, leaving the
anions in their acid form. The urinz is then titrated to give total anions (minus
bicarbonate). #n aliquot of urine is treated with barium hydroxide to precipitate
rainly phosphates and sulfates. This mixture is put through the cationic column
and the effluent urine titrated. This measures total anions minus phosphates,
sulfates, and barium insoluble acids. Chlorides are measured in this barium
filtrate. The barium filtrate anions minus chlorides’ equals the organic acid
fraction of urine. A portion of the barium filtrate is evaporated to dryness and
the acidity and chloride content of the residue is determined. In this way the
organic acid fraction is divided into volatile and nonvolatile acids. The method
has been tested by adding to urine measured emounts of the following: chloride,
phosphate, sulfate, citrate, and acetate. BEach ¢ ipound has been accurately
detected in the fraction to which it theoreticall belongs./ The method as
applied to urine works well. It is being applied to blood filtrates with less
success. It appears that the anion fraction of plasma is larger than that now
considered. This will require further study. A micro-modification has been
developed which allows studies on 1 cubic centimeter of urine or plasma./

Clinical data are being accumulated on patients with acute hepatitis, wvarious
infections, and metabolic diseases.

Determination of Alpha-ketoglutaric Acid and Pyruvic Aci in Liver Disease.

Tt has been reported that p ruvic acid in blood of patie. :s with hepatic coma
is elevated. 4 more specific method for pyruvic and alpha-ketoglutaric acids is
now available. These acids represent important intermediat ; in carbohydrate and
protein metabolism, the blood levels of which might reflect certain metabolic
aberrations. OStudies of these keto acids in liver diseuases are bLeing arrenged.
The keto acids are converted to their 2,4 dinitro-phenylhydrazones and these ore
fractionated and isolated on paper chrometograums. The isolated keto acid deriv-
atives are readily measured colorimetrically. Precise and specific measurements
are possible for the first time./ Studies of sevcre liver disease continue to
show marked olevation of alpha-ketogluteric and pyruvic acids. In severe ¢irrho-
sis alpha-ketogluteric acid in the blood remains consistently elevated. lore
clinical data are being accumulated. The carbohydrate intermediates are being
followed during glucose and fructose tolerance tests in various clinical situations.

Iistochemical Studies of Liver Alkaline Phosphatase. This study is designed
to clarify whethor the elevated phosphatase in obstructive jaundice is of hepatic
or extrahepatic origin. Young rats are joined in parabiotic union and the common
bile duct of 1 is ligated. The unobstructed biliary system clears the products of
biliaery retention from both animels. 1f under these circumstances the liver of the
obstructed animal can be shovm to contain an excess of alkaline phosphatase, there
would be ovidence for the hepatic origin of the enzyme. To date 1 pair has been
biopsied and abundant alkaline phosphatase has been demonstrated in the obstructed

liver. .
8
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Bromsulfalein I“etabolism. Dogs and rats arc prepared by 1) ligation of the
comron bile ducts, BSP dye is injected pestoperatively and the duration of
retention is determined by daily blood samples./ 2) to determine the effects of
aurceonycin on the removal of BSP by the liver simultaneous intravenous infusions
of the antibiotic are administered to dogs and the LSP extraction determined by
analyzing hepatic and peripheral vein blood./ 3) studies are made of the BSP
recovered from urine and feces of normal dogs and those with obstructive jaun-
dice. These studies have been extended to human subjects.

a) In contrast to the results in humans, prolonged ratention of BSP was
not observed in dogs and rats with oxperimental obstructi- ; jaundice. Analysis
of blood samples drawn 72 hours after injection of dye showed no significant
concentration of BSP in any animals studied. This sugpgests that these animals
handle I ? differently than do humans. b) An intravenous infusion of aureomycin
(100 mgs given in 10 minutes) had no effect on the extraction of BSP by the liver.
This is to be expected, since the uptalke of dye by the liver is not controlled by
ar enzymatic process. If aureomycin does have a direct effect on BSP retention
it is anticipated that its action would be primarily on the excretion of BSP into
the bile, inasmuch as this latter process is probably an enzymatic one. c¢) Depend-
ing on the roube of administration of BSY in dogs or humans, the percentage of dye
recovered from the urine and feces varies considerably. In normesl dogs 5~10; of
the amount given is recovered after intravenous administration, and 20-30% is re-
covered if it is given orally. In dogs with obstructive jeundice, on the other
hend, 45-55¢ of the dye is recovered following I.V. injection, whereas only 1 -u.
is found when given orally. A somewhat smaller amount of dye (15-25%) is recovered
from the feces of normal humans when given orally as compared to dogs. In liver
disease, over 555 of dye given is found in the feces (50~60%) and urine (2-8%).

Fructosc Letabolism in Hepatic Disease. Purpose. To compare the relative rates
and completeness of the utilization of fructose and glucose administered alone or
together as invert sugar in various stages of liver disease and diabetes. Intra-
Tenous infusions of rlucose and/or fructose are given at 0.5 gms per kilogram for
30 minutes to normais and to potients with hepatitis, cirrhosis, fatty liver, and
disbeltes. Blood samples dravm at frequent intervals over a Z-hour period are
reosured for rlucose by the Melson method, fructose by the Roe method, inorganic
rhosphorus by the Fiske & Subbarow rethod, serum potassium by the stendard flame
photoreter technique, lactic acid by the Summerson method, and alpha-ketoglutaric
and pyruvic acids by paper chromatography. Studies on the effects of constant
infusions of rlucese, fructose, and invert supar are also in progress. OSuch tech-
riques are being applied to dogs and patients with cirrhosis, using the hepatic
vein cathetorization techniques to obtain hepatic vein blood.

Over 100 carbohydrate tolerance tests have been done in normals or in patients
heving liver disease or diabetes. FNormal standards for glucose, fructosef gnd
inbermediary metabolites have been determined. Patients with acute hepatitis and
cirrhosis of the liver show normal fructose utilization in the presence of abnormal
glucose tolerance. In diabetes mellitus, fructose utilization ?p?ear§ to be only
slizhtly delayed in the presence of markedly altered glucose utilization. Th?
blood levels of metabolic intermediates are much higher in normals and in patients
writh liver disease and diabetes following fructose than following glucose
admivistration. )

This study is nccessary to aid in the interpretation of the histoch?m}stry of
human livers ard to permit the selection of appropriate stains./ In addlt}on to .
hman biopsy material, animals will be subjected to a variety of hepgtotox1n§, 2ll -
potrophic diets, and surgical procedures. AFIP 1is collaborating. These stains °re

nov available: alkaline phosphatase, esterase, lipase, and desoxyribonuclii il
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In the near future these will be: sulfhydril group, cholinesterase,
hyaluronidase, ribonucleic acid, and acid phosphatase.

AFIP has improved the quality of several of their stains and it is
believed they are ready to be applied to selected human liver biopsy specimens.

Dr. vWatson. Clinical studies of the therapy of chronic liver disease with
reference to porphyrin metabolism are continuing. Studies with riboflavin
phosphate, co-carboxylase, nicotinamide, crystalline By2, and combijations; of
lipo-adrenal extract, and of testouterone propionate 1nd1v1dua113r4fi_/have
been carried out in an effort to determine whether they have any stlarp effect
on urinary coproporphyrin excretion or on other disturbed liver function tests.
there has been no significant evidence of benefit, but the studies are not com-
plete. Thore is some evidence that a combination of substances needed for cel-
lular metabolism, toge ™asr with aureomycin, may be truly beneficial in severe
hepatic insufficiency, ith or without coma.

Further information is being accwrulated on porphyrin metabolism in liver
disease and jaundice. It has been established that normal serum does not con-
tain any coproporphyrin. In accordance with reports of ven den Bergh, signifi-
cant amounts are often encountered in patients with jaundice or liver disease.
Results here are 1ncovsLu51ve as yet as to whether there is any significantly
greater increase in pavlentu with parenchymal liver disease and with extra-
hepatic biliary obstruction. Other questions are: the frequency and extent of
increases of the serum coproporphyrin in liver di:-ise without jaundice./

Studies with Miss Hawlkinson have confirmed fully the preliminary report
that porphobilinogen is separable from a uroporphyrin chromogen which does not
give the Thrlich aldehyde reaction. Once separated from this chromogen, por-
phobilinogen on heating doss not yield porphyrin, but only undergoes change to
the dark brown pigment porphobilin. These results have considerable signifi-
cence; it now appears likely that porphobilinogen is fabricated in t%p liver,
rather than in the bone marrow. Studies with Dr. Schmid, supported i tly b: by
AEC, in cases of porphyria of the intermittent acute, or of the mlxegﬁkype
showed that the liver contains relatively larpge amounts of porphyrin while the
concentration in the bone marrow is normal. This was particularly strildng in
cases of the mixed type in which liver functional impairment is most often
seen,

A paper o appear in August, Journal of Laboratory and Clinical Ledicine,
describes work in which the fractional serum bilirubin has been studied inten-
sively with reference to the climical value of the prompt direct reacting or
l-minute fraction. This work has fully confirmed and extended our previous
observation of usefulness of determining this fraction, but has not thrown
any additional light on its fundamental significance.

The dextrorotatory urobilin of the feces and urine. Information thus
far obtained indicates that all or nearly all of the levorotatory stercobilin
is extracted by petroleum other from the primary ferrous hydroxide filtrate
(after acidification) in tue qu’ atitative procedure, but that ethyl acetate

extracts a further urobilinoid pigment which is dextrorotatory. This study
does not yet permit any definite conclusion, bt it appears to be of consid-
erable 1mport nce. The application of a very iensitive microfluorospectro-
photometer to the vroblem of liver cytochemistry is being investigated with
Dr. Schwartz and others.

Instrument Development (in brief): Calibration curves were prepared to
permit interpretation of the recorded spectra and to determine the degrco of
resolution obtainable. A new lamp housing has been designed to permit wore
intense and uniform illumination of the microscopic fleld ’
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I‘onochromator. A Bausch and Lomb monochromator borrowed from the Department
of Chemistry is being used to permit selection of specific wave lengths for
cxcitation of fluorescence. A unit designed for the liquid air cooling of tissue
sections and small volumes of solution is nearing completion. Delivery is
waited on an extremely sensitive photomultiplier tube manufactured in England
“hich is expected will permit a considerable increase in sensitivity over the
present IP-21 tube.

Recording mecaanism. A selsyn remote-control drive assembly is being sub-
stituted for our former mechanically coupled gear train reversing clutch. A
vertical illumination microscope (metallurgical microscope) has been found to
offer many advantages over the usual type of microscope and will be used for
most future fluorescence microscopy studies. A Glick type freezing drying unit
has been completed.

Experimental studies under Dr. Hoffbauer dealt with 2 problems: 1) dietary-
induced liver necrosis in rats with reference to possible protective substances
and the production of postnecrotic scarring; 2) attempts to adapt the virus of
human hepatitis to an experimental animal,

1) () A liquid polyamine methylene resin with silicates ("Resion") was
added to the daily ration ofanimals receiving a necrogenic diet. The average
survival for both the conbtrol animels (11) and the treated group (8) was 38 days.
‘ihen repeated in 17 treated and 17 control animels, the average survival time
was 36.5 and 41.5 days, respectively. Conclusion: the addition of this agent,
in a daily dose of 1 cc., does not influence the course of dietary liver necrosis./

(b) & group of 36 male rats weighing 50 grams were placed on the necro-
genic yeast diet. Starting on the 20th day, daily urine bilirubin tests were
performed on each. The animals survived from 27 to 71 days; 11 animals exhibited
intermittent bilirubinuria for 5 to 32 days prior to death. Ten of these showed
gross evidence of postnecrotic scarring. It appears that liver necrosis, under
current conditions of production, is not uniformly fatal with the 1lst attack.

The ability to detect such attacks permits a study of various therapeutic agents
as well as of the natural course of experimentally-induced coarsely nodular
cirrhosis.

2) Attempts to adapt the virus of hepatitis to hamsters and rats by admin-
istering cortisone prior to infection, while unsuccessful to date, are contin-
uing. Rets 7 to 14 deys of age were given 5 mg of cortisone, followed in 48
hours by a similar dose. Infective serum was injected intraperitoneally at that
time. At 21 to 28 days of age the animals were placed on a yeast diet fortified
with the minimum amount of cystine and tocopherol necessary to prevent spon-
taneocus necrosis of the liver. Observations have included urine tests for bili-
rubin and the histologic examination of the liver on animals sacrificed at
intervals. All results to date have been negative; investigations, including
attempts at serial passage, are continuing.

Reports. Watson et al,: "Porphyrin Chromogens or Precursors in Urine,

Blood, Bile, and Feces," and "An Improved Method for the Determination of
Urinary Coproporphyrin and an Evaluation of Factors influencing the Analysis,"
Jo Lab. & Clin. Med., 37:831-859, June 1951.

Gxozgx, Stokes, and Goldblatt: "Antimicrobial Agents in the Prevention
of Experimental Dietary Injury of the Liver," Trans. Assn. Amer. Phys., 64:

289, 1951.

Zieve.,.and Watson: "Normal and Abnorma)l Variations and Clinical Signifi-
cance of the One-minute and Total Serum Bilirubin Determinations," J. EEE' &
Clin. Med., 38:446-46¢, Sept., 1951. -
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. BRIEF OF PROJECT AND OBJRCTIVE
vork undertslen: 1) further studies of the nature of the metabol
defect in 2 patiints with idiopathic hypoproteinemia, using 538 lubH]Fd .
methionine./ 2) Evaluation of the metabolism of inorganic sulfate {usin; Lo
labeled sulfate) in human subjects./ 3) Evaluation of the protein metabolic
defect in a patient with 1on"—stand1n cystinuria. This laboratery hes made
use of 595 labeled methlonlne §35 labeied cystine technique, and microbiolesie
assay of cystine and methionine. Viork with Dr, Harold Tarver has included the
. quantitative and qualitative determination of multiple amino acids in the
urine, and has shown the presence of large esmounts of amino acids, other than
cystine, in the urine./ 4) The use of ACTH as an index of the rete of wound
healing. .

Two conclusions are dravn: 1) The uptale of $3% 1abeled inorganic sulfate
in experimental wounds in rats with any technique so far used has been too low
to permit of evaluation./ 2) The rate of upteke in rats receiving $39 1abeled
methlonlne is very significantly higher -in experimental wounds as compared to
arcas of normal skin. This technique is in grocesu of standardization.

Plans include standardization of the SYY method for evaluation of the
rate of wound healing, and determination of the effect of various agents ad-
ministered systemically and locally upon the rate of wound healing using
the technique above noted. Among these agents will be anabolic steroid
hormones, cortisone-like adrenal steroids, and certain dietary factors.

This project assigned new number - 6-60-11-17 - on 8 October 1851.
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Kruger; iann, Yarshall-Day, nBS, Percy Jones seuy Hospital,
Schour, wainwright, weinman:. '

. BRIBF OF PROJECT AND OBJECTIVE
AMSGS. Cephalometric Studies: The Cephalon:ter as an sdjunct to Surgical fro-

cedures., The precision of cephalometric methous has resulted in the aevelooment

of: a) means of detecting foreign bodies (where other methodss proved inadequate);

L
b) precise location of the Dlanﬂ of resection in sliding osteotomies; c¢) deeign
of prosthesis repla an resected caancerous facial bonc&a/ Roent g eno raphic Ceuhal
ometric Appraisal of Craniofacial pysplasias. ‘rhe Orlflfalnrigtnt’”q TP Evalnats
ing results ol surgery has advaaced to evaluating bhe nature of P a7 o
form and function preparatory to operative proceaure
assessment of the sdechanics of Urthodontlc Thers LJ The oresent number of caser

is twice that of the oreceding neriod, The Lst, gLpup are now being run in series.
The limitations and pOSulbllltlcc of this method/ treatment are becoming more ev
ident.

Prosthodontics. Movements and Positionsg of the Tongue. rrogress has been made
in developing x-ray procedures, exposure factors, bdrluﬁ paste use, and an initia
view of subjects. Test runs have been completed and surveys begun.

Periodontics. Cephalometric Appraisal of Occlusal uqu111br1un,.uom>1ldtLﬂn 0]
material is progressing.

Cephalometrics: The adult Face, Significance of a Complste Dentit'iono The
inimum numerical case requirement for anthropologic QCEeotanbe in normal adult
face study has been reached. An evident similarity of facial characteristics,
suggestive of type forms, has been recognized. The form and relation of palate,
tongue, and lip structures bear note./ lYemporomandibular Joint isturbance
(newly initiated project). Cephalometric procedurcs nave boen emsnacized in the
reatment of these cases, Over 36 cases have been analyzed and treatmsnt carrieq
ut or recommended, Evaluation will follow./ Cleft Palate Clinic Studies (new)
11l cover 1) time and method of treatment, 2) nature of surgical repairs, 3)

peech evaluation from roentgenographic readin
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aMS3S - Dental Caries. Lnvironuental Fuctors Influencing Acidogenesis in the

Oral Cavity and in the Carious Lecion, Determination of the re=01xauion rate of
the saliva of caries-susceplipla and caries-free individuals has been attenpted in
order to correlate thir action with freedom from or susceptibility to caries. To
date 17 individuals have been tested and this will continue until sufficient data
have accunulated fo perait valid conclusions. 3tudies have also been made of the re-
lationship 2f the rate of rerspiration of saliva and its acid-producing capacity in
the orecence of various carbohydrates. They indicated that the oral bacterial ilora
oroduce as much acid lrom volysaccharides as from the simpler sugars. A direct cor-
relation exists balween respiration rate and the acid-producing capacity of saliva./
Chemical Composilion of the Organic Watrices of Dentine and Enamel. A micro and ultra-
micro Kjehdahl methold [cr the estimation of nitrogen has been set up. The effects of
varicus bulflered aﬁi~ on the nitrogen, phosphorus, and calcium content of sections
of dentine, which have or have not been treated with various [luorides, are being
studied, 4 series of cl ratUIHllj occurring amino acids thought present in the organ-
ic matris of tooth structuve nhave been subjected to vmartition chromatography under
varying conditione in order Lo nave a known reference for future work, Tooth samples
are beiry prepared for hydrolysis after which they will be subjected to partition
cnromato, raphy ./ The analysis of the lnorganic Components of Enamel and zentine. The
tecth of some ) hamobers have beern collecied for chemical analysis of Lhe enamel
and dentine, Using the [letation method, the enamel and dentine have oeen separated
and ieolated asz pure tissucr anc anulyred for calcium and phosphorus. The analysies
fox ma,neziun, organic content (by weijht), and molsture content will follow. A mass

ectosranhic anslycic of samnles of enimel ant dentine f{or trace elements will be
cg"Lgt,u shortly, lhe extracteu orgenic matter from snamel and dentine will be sub-
jected to chronatograghic analysis to velermine more exactly the composition of the
orsanic vhage, n similar inveztigation will be made of teetn of various species of
rkey in the hope of [indis,, & sultable animel [or caries experiments./ Caries in
nJleLﬁ and Hunane following Irradiation. JFurther tests were made to determine the
Lo dere of [tectional local irracialion to the head of hamsters, Ultramicro chemi-

and bacteriologic Leebe on the saliva of previously irradiated hamsters conbtin-
ged, dicroscopic eraninations of all tiscues »f animals dying during these tests are
nade in orfer to deteraine changes that could account for the high mortality
A new group of hamshecs {34 animals) was started on the actual experiment afi-

\
er ectaplisniag, the nomal values of culeiun, phosphorus, ammonia nitrogen, total ni-
trogen, pH, anu anylere. srekly lactebscilli counts were macde. After terminating ir-
raiiation, the animsle wiil be obsseveo for 2 months. Ten animals were started on a
tor-producing diet to stuiy the gross and histologic appearance of hamster caries.

i
Jawe of 1r;dniated hameiers have been embedded in acrylic, without decalcifica-
tion Jor gesund cectioning./ Tne nction of various lons upon the Organic and Inovganic
Comonents of bnamel and bentine. [uring the past quarter, investigations have con-
cern&5~uhe decalci fication rate of dentine and enamel in the presence of carefully
controltled amounts of anions and cations. It is necessary to complete these tests be-
fore nroceeding with the action of ions which prevent decalcification of the tooth
tissues./ Beologic Studies of the Oral Microbial Flora during this quarter: factors
that, control Lne oral microvial flora, with special reference to bacteria associated
with the carious process; the part that salivary mucin plays in the metabolism of the
lactonacilli. OStudies are also being made to determine whether the organic matrices
of enanel and centine can serve as a source ol nitrogen for lactobacxlll.
. leports. "The Effects of Certain Chemical Compounds upon Dentin," by Burnett, G.i.
and uarucl J. G., J. bent, des. 30:3L77, august 1951
pPFlmeﬂbjl Increase in u?e of bruption and Growth of Hat Incisor by Elimin-
ating nLur1t¢on, Ly Schour, I. and Medak, H., J. Dent. Res. 30: 521, August 1951
"Factors in wndsdoutia tnerany," lartel, Jo S. Accepted by Penn., Dent. d. Novem-
per L1231
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Dr. Avery. Levelopment and drowth of the Human Tooth. The 1lst 3-menth period
was devoted to collection and preparation of histologic material. Specimens gain-
ed have beeu fixed, embedded, and some sectioned, mounted, and stained./ Hany of
the human embryos have been weighed, measured, and fixed. A large number of zig
embryos acquired from a slaughter-house have been measured and weighed, fised, and
embedded and many already have been sectioned. A series of rat embryos have al-
ready been sectioned and preparation of ish, amphibian, and reptilian material is
in progress./ All embryo jaws are being sz2rially sectioned and reconstruction of
the developing teeth made. As complete a collection of each group as possible is
being prepared. Any embryo showing evidence of dehydration, autolysis, or duamaged
in any way is beinyg discarded. &ll weight and lenygth averages are correlated with
the most recent reliable sources to gain ages of material./ It ic hoped that this
project will establisn an accurate base line of normal development of the human
tooth which can be utilized in determining deviations from the normal pattern. The
conparative study of less complex :cvelozrent of lower animals will probably reveal
other answers related to the human iLioth.

Or. Boyd. Traumatic and Chemical irritants on Teeth. This first report since in-
itiation of the project 1 April stales that cavities have been prepared with tne
bur and airbrasive technique in 5 human teeth and in 15 dogs' teeth. Histologic scc-
tions have been made and for some sections the effect of the operative procedures
on the tooth has been evaluated., The cavities prepared were either shallow or co
deep that pulp exposure occurred./ In shallow cavities enough dentin was left oe-
tween the cavity floor and the oulp so that no histologic evidence of injury was
observed within the pulp, regardless ol the [illing material used. These materials
have been used:; amalgam, cilicate cement, selr-curing acrylic resin, and crown and
bridge cement, In most cases encugh irritation occurred to stimulate the lomation
of an extra thickness of secondary dentin in the areas of the pulp chamber wall
subtended by the cavity preparation./ ALl pulp exposures viere immediately capoed
with Ca(OH)?“ No inflammnation of the pulp was visivle in these cases, whether ex-
posure had been made with a steel bur cr airbrasive material, where the mlp was ex-
posed with airbrasive material, particles of ihe alusinum oxides were vigivle in
the pulp tissues. There was no visible reaction on the part ol the pulp to these
particles./ More cavity preparations are to be made in dogs' and humans' teeth.

An attempt will be made to form deeper cavilies just short of pulp exposures to
determine whether or rot the pulp will show chaiges as the result of severe injury
and use of filling materials.

Ur. Tay. The Essentiality of Fluorine in dutrition. #:rk fell into 3 cate-
gories: 1) continuation of observations cn the reproductive success of rats on the
extremely fluorine-deficient diet as compared with controls given the same diet and
a small amount of sodium fluoride; 2) continuation of studies on the growth rate of
rats born from mothers on the extremely fluorine-deficient diet. (Thess animals
continue to grow less rapidly than litter mates given the same diet plus a f{luoride
supplement.)3) Special attention has been devoted to the preparation of experiment.
al dietary components exceedingly low in fluorine. The reserve was augmented,

f. future.Investigations will continue on the relationship between fluorine in
bornes and the resistance of the bones to fracture.
Dr. M, B. kngel, Changes in the ground substarce of the oral tissues in phys-

iologic and pathologic states. (30 aApril - 31 July 1951) The eflect of hormones on
connective tissues is being investigated electrochemically in collaboration with
Drs. Joseph and Catchpole. Estrogenic and gonadotrophic hormones are being used
in a study on the sex skin of the monkey. These fundamental studies should form a
basis for interpreting changes in gingival tissues under endocrine influence. This
work appears to have important implications in electrolyte metabolism./ Quantita-
tive determinations of the water-soluble mucoproteins of the gingival connective
tissue in conjunction with histochemical studies are continuing. Completion ce-
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pends upon gathering statistically adequate numbers of specimens./ &s to the
ellfects of cortisone on bone, early results indicate increased bone density in
the primary spongiosa, reflecting either increased synthesis of ground sub-
stance or diminished lysis of bone, or both. Osteocytes and osteoblasts re-
flect the characteristic gluconeogenesis due to cortisone. The blood mucro-
protein levels in these animals are elevated. Integrated intrepretation of
these findings awaits [urther work./ Dr, Akamine's studies on cartilage trans-
plantes are nearing completion,

Quarterly report rendered 31 October: A paper entitled “Electrochemical
Assay of Relaxin® is being prepared in collaboration with Drs. Joseph and
Catchpole. It has now been shown that a linear relation exists between the
log dose of relaxin and the sodium dilution potential, i. e. the degree of
depdymerization of the ground substance is proportional to the logarithm

f the dose of the hormone, This relation proves useful in developing a new
and objective method of assaying the hormone and may have merit in the assay
of other hormones acting on connective tissue./ Determination of solutle muco-
srpteins in normal and abnormal gingival tissue will soon be concluded./ Ef-
fect of Cortisone on Bore, Short-term experiment (5 Mg/day for 3 days) indi-

indicates a stimulating elfect with increased intracellular glycoprotein (bone
nrecursor?) and glycogen in the osteoblasts and osteocytes. Longer-term exp-
eriments (beycnd 10 daye) show a reversal of this effect with inhibition of
bone formation./ i.ffects of some hormones on the electrochemical state of skin.
Altered electrochemical states chzracterized by a change in cation selectivity,
especially with reference to sodium and potassium are being produced in monkey
skin with sex hormcnes and in rat skin with cortisone. It is planned to screen
a number of steroid substances, using various skins as test tissues./ Studies
on urinary nucoprotein. Since the recerntly demonstrated urinary mucoprotein may
relflect the connective tissue state, excretion of this mucoprotein is being
studied in a number of conditions where connective tissue is undergoing change,
as following parathyroid hormone injection and in scurvy.

It is planned to complete the study of water-soluble mucoprotein in normal
and inflaced gingival tissues. 1t has been indicated that inflamed tissues con-
iidn appreciably greater quantities of water-sgoluble mucoprotein than healthy
tissues./ Purther investigations on the physiochemical properties of connective
ticsue are vlanned, including diffusion potentials in the sex skin of the monkey
and in other skin sites in other svecies. Preliminary data show these potentials
are modified by estreogen and gonadotropins./ Other studies will be:i the influ-
ence of steroid hormones such as cortisone and compound F, using this approach.
Supplementary data will be provided by histochemical studies of the ground sub-
stance, tarly results nrovide support for the concept of the selective interact-
ion between ground substance and certain electrolytes, notably Na and K. These
tests are summarized in "Llectrochemical state of Symphyseal Connective Tissue
under Hormonal Influence": Liguid junction potentials were determined in the pub-
i1c symphyses of female juinea pigs in several categories: normal; castrate;
castrate, estrogen-primed; same, with addition of relaxin; post-relaxin; preg-
narcy; and postparturition, The 1lst 3 groups showed in general tight, unrelaxed
symphyses, which gave NaCl dilution potentials indicative of the presence of
high densities of immobile, negatively charged agyregates. The last L groups
showed greater or less degrees of relaration and dilution potentials for these
symphyses indicaled lower densities of immobile charges. In highly relaxed
states, dJdilution potentials approached limiting values calculated for aqueous
salt junctions./ Similar effects wae found for substitution potentials, using
pota: eium, lithium, calcium, and magnesium ions. In relaxed symphyses the mo-
pilities of thece ions approached agueous values. In tight symphyses, select-
ive effects, related to the presence of fixed charges, were noted. Potassium
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SECURITY INFORMATION

Oral Bisease el i 6-63-01-6

patients will range from 1 day to 8 months. Some experiments are still in
orogress./ Also being examined are histologic changes in the dentin and pulp
or molars in white rats after preparation of cavities of varying depths, in-
cluding sulp exposures and the insertion of 5 & and 2.5% paraformaldehyde./
Under wuy is development of standard methods of cavity preparation in the
teeth of rats as a common base line for subsequent comparisons of the effects
of different chemical or physical stimuli and different periods of survival.

Dr. Vleinman. Cytologic studies of the oral epithelim in regeneration and
in benign and malignant tumors." The main purpose is to find histochemical
and cytologic methods by which benign growths can be distinguished from malig-
nant growths., . :ori published his preliminary observations that large a-
nmounts of the ' 1zyme, phosphamidase, can be demonsbrated in malignant tumors
of different linds, whereas the enzyme is absent from the normal tissues of
origin of these tumors and from benign tumors.

The problem is attacked by: 1) Standardization of the method for demonstra-
ting phosphamidase; 2) application of the method to a study of the distribution
of phosphamidase in implanted tumors; 3) in experimentally produced tumors; and
L) in spontaneous .ral tumors. During this quarter: 1) Standardization of Go-
mori's method for phosphamidase determination had been completed. 2) The phos-
phamidase content of transplanted tumors in mice has been described. It has
further been shown that arrost of growth of transplanted tumors by guanozolo
{8-azaguanine) does not aifcct the phosphamidase content. "The effect of Pro-
longed Administration of 8-Azaguanine on the Growth of Adenocarcinoma E 0771"
has been accepted for publication. 3) The study of mitotic activity in the
oral mucosa of the rabbit has been completed. L) A microscopic study of 25
specimens of human oral lesions to which the above method has been applied.
is under way., Collection and preparation of further specimens is in progress.
f., Fuvure plan is to concentrate on the differential diagnosis of human oral
lesions by the method of phosphamidase demonstration. The method will be ap-
plied to a large body of material, specifically to leukoplakia and related
lesions./ Tumors of the previously studied area of the oral mucosa in the rab-
bit will be produced by carcinogens. The mitotic activity and amount of phos-
phainidase will be studied in different intervals of carcinogenesis.
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