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STUDIES ONTHE RELATIONSHIP OF THE HEPATITIS VIRUS
TO PERSISTENT SYMPTOMS,DISABILITY, ANDHEPATIC

DISTURBANCE("CHRONIC HEPATITIS SYNDROME")
FOLLOWINGACUTEINFECTIOUS HEPATITIS 1

By JOHNR. NEEFE,2 JOSEPHSTOKES, JR., ROBERTS. GARBER, AND
SYDNEYS. GELLIS

(From the Nutritional Service of the Department of Pediatrics (Medical School) and of the
Gastrointestinal Section (Medical Clinic of the Hospital), University of Pennsylvania)

The term "chronic hepatitis" has been suggested
by Barker, Capps, and Allen (1) for reference to
those patients with infectious hepatitis who fail
to recover within 4 months of the onset of the
disease. This term also appears to be applicable
to those, patients with homologous serum hepatitis
who fail to recover within 4 months. As used
here the word "chronic" refers only to "duration
without implication concerning the nature of the
pathologic process or the eventual prognosis."

The frequency with which "virus hepatitis"
becomes chronic is not known and probably varies
with the patient's age, general condition (nu-
tritional and otherwise), management, and pos-
sibly with the strain of virus concerned. However,
in a series of 431 unselected cases diagnosed as
"infectious hepatitis" in the Mediterranean
Theater (1), 18 per cent were classified as chronic
on the basis of the above definition. Furthermore,
under the favorable conditions associated with
the study of induced infectious hepatitis in one
group of healthy, well-nourished, adequately
treated volunteers between the ages of 18 and 32,
approximately 15 per cent failed to recover com-
pletely within 4 months, although all achieved
complete clinical recovery within one year (2, 3).
On the basis of these data and the high incidence
of acute virus hepatitis during recent years, the
occurrence of a relatively large number of such
chronic cases (as defined above) might be ex-
pected.

1 This investigation was made possible by a grant
from the Donner Foundation, Inc., Philadelphia, Pa., and
also was aided in part by the Commission on Measles and
Mumps, Army Epidemiological Board, Preventive Medi-
cine Service, Office of the Surgeon General, U. S. Army,
Washington, D. C.

2 National Research Council Senior Fellow in the Medi-
cal Sciences.

3 The term "virus hepatitis" is used to include both in-
fectious hepatitis and homologous serum hepatitis.

Chronic hepatitis presents a number of im-
portant medical problems. Recognition frequently
may be difficult, particularly in the non-icteric
cases, and a lack of knowledge of the factors lead-
ing to chronicity has prevented a fundamental
approach to its prevention and treatment. Further-
more, the chronic form of the disease may be of
importance in the epidemiology of virus hepatitis,
particularly when unrecognized.

The relationship of the hepatitis virus to the
chronic stage of the disease unfortunately is ob-
scure. A knowledge of this relationship obviously
is essential for the clarification of some of the
problems mentioned. For this reason, it was con-
sidered desirable to attempt to isolate the hepa-
titis virus from patients with a chronic form of
the disease. Suitable materials for study were
available from three volunteers with chronic active
non-icteric hepatitis observed among a group of
volunteers in whom acute infectious hepatitis had
been induced under experimental conditions by
the oral administration of feces known to contain
the virus of infectious hepatitis (virus IH) de-
scribed in previous reports (4, 5). It is the
purpose of this preliminary report to describe the
results of attempts to demonstrate the hepatitis
virus in serum, feces, and liver tissue obtained
from these three chronic cases.

MATERIALS AND METHODS

Source and materials. The histories of the three vol-
unteers with chronic active non-icteric hepatitis have been
described elsewhere (3) and do not warrant repetition
here. The diagnosis appeared to be unequivocal and was
based on the history, symptoms, laboratory evidence of
hepatic disturbance, and, in two of the cases, on the histo-
logic findings in liver biopsy specimens obtained 6 and 9
months respectively after the onset of acute hepatitis.
The same strain of virus had been used for the induction of
acute infectious hepatitis in all three cases. Specimens
of feces and serum were collected at intervals through-
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out the course of the disease. The times of collection of
the individual serum and feces specimens included in the
pools used in the present study are shown in Figures 1,
2, and 3 in which the results of serial hepatic tests roughly
reflect the course of the disease in the three cases. The
liver tissue tested for the presence of virus was part of a

biopsy specimen obtained surgically from Case 2 (HPZ)
at the time indicated in Figure 2 (approximately 6 months
after the onset of hepatitis). Serum and feces specimens
were frozen within 1 hour after collection. They were
stored at - 10° to - 200 C. until the time of administra-
tion to volunteers, with the exception of a few hours
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FIG. 1. RESULTSOF SuAIAL HEPATIC TESTS IN VOLUNTEERD. C. H.

The "S" and "F" located beneath the time scale at the top of the figure indicate the times when se-
rum (S) and feces (F) specimens were collected. Acute hepatitis had been induced in this subject by
the oral administration of a feces preparation known to contain a representative strain (virus IH, Pa.) of
infectious hepatitis virus. For approximately one year after the disappearance of jaundice associated
with the acute hepatitis, he had persistent symptoms resulting in partial incapacitation. A microscopic
examination of the liver biopsy, obtained at the indicated time, revealed the stroma of many of the portal
triads, to be infiltrated with excessive lymphocytes, plasma cells, and histiocytes.
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FIG. 2. RESULTS OF SERIAL HEPATIC TkSTS IN VOLUNTEERH. P. Z.

Acute hepatitis was induced as described in the legend of Figure 1. For other data re-

ferable to the figure, see legend of Figure 1. A part of the liver.biopsy obtained at the time
indicated was used in the present studies (see text). This volunteer continued to have symp-

toms and partial disability for approximately 10 months after the onset of the acute attack.

on one day when they were thawed simultaneously, the
pools prepared, and then refrozen. The liver tissue was

placed in a dry bottle and was frozen within 15 minutes
after its surgical removal. It also was stored at - 100
to -20° C. until used.

Preparation of materials: Feces pool 13-14-15 FIH.
The feces specimens from the individual cases were

thawed and a portion of each was pooled with the others
from the same case, yielding pools 13, 14, and 15 re-

spectively. Sufficient distilled water was added to each
of these pools to produce, after mixing, the consistency of

a thick paste. Additional distilled water then was added
and a heavy homogeneous suspension was obtained by
thorough mixing in a Waring Blendor. This then was

strained through gauze to remove any remaining large
particles. Each of the 3 pools (13, 14, 15) then was cul-
tured (no commonly pathogenic intestinal bacteria were

isolated), and, after the culture reports were available,
equal portions from each were pooled and mixed to yield
feces pool 13-14-15 FIH. The final pool thus included
a total of 23 feces specimens obtained 92 to 342 days
after the initial onset of hepatitis (Figures 1, 2, and S.).
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FIG. 3. RESULTSOF SERIAL HEPATIC TESTS IN VOLUNTEERR. H. M.
See legend Figure 1 for the other data referable to this figure. This subject continued to have per-

sistent symptoms and partial disability for approximately 10 months after the onset of acute hepatitis.

Serum pool 1-CSIH. Approximately 2 ml. of each
serum specimen obtained from 106 to 367 days after the
onset of hepatitis were mixed together to form this pool
which included a total of 15 serum specimens (Figures
1, 2, and 3).

Liver suspension 1-CLIH. The biopsy specimen of
the liver tissue, estimated to weight between 100 and 200
mgm., was thawed and promptly was ground with sterile
alundum. The ground liver tissue then was suspended
in approximately 12 ml. of sterile beef heart infusion
broth. The suspension was centrifuged for 10 minutes at

2,000 r.p.m. The supernatant then was removed and
stored at - 100 C.

Just prior to its oral administration to the volunteers,
the supernatant was thawed and diluted to approximately
100 ml. with sterile physiological saline solution and this
(liver suspension 1-CLIH) was divided into equal por-

tions (20 ml.) which were ingested by each of the 5 sub-
jects.

The report of Colonel Balduin Lucke, of the Army In-
stitute of Pathology, Washington, D. C., on the micro-
scopic appearance of this liver tissue was as follows:
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"The hepatic structure is preserved but allowance must
be made for variations in lobular configuration that are

normal at the surface of the liver. The stroma of most
portal triads contains a moderate excess of cells, mostly
lymphocytes and histiocytes; some triads, however, are

entirely normal. No connectiye tissue proliferation is
evident. Occasionally minute foci of cell reaction similar
to those of the triads are met within the interior of some

lobules. Many liver cells are swollen and appear to be
laden with glycogen; these cells are often binucleated.
It is probable that they represent regenerated cells.
About half of the liver cells seem to have a low glycogen
content, suggesting that storage of this material has
varied in different parts of the tissue."

Volunteers. All of the men who volunteered as sub-
jects for the study were male inmates of the New Jersey
State Prison, Trenton, N. J. Because of statistically
significant evidence (2) indicating that susceptibility to
the virus of infectious hepatitis used in this study de-
creased after the age of 26, and decreased rapidly after
the age of 30, an effort was made to obtain volunteers
under 30 years of age. Unfortunately, only a few of the
volunteers within this age range could be made available
at the time. It was necessary, therefore, to use a num-

ber of men who were not within the age range of greatest
susceptibility (up to 26 years of age) to this strain of
virus. The ages of the 5 men who were inoculated with
the feces pool were 23, 27, 31, 32, and 33 respectively.
Those inoculated with the serum pool were 20, 29, 31, 32,
and 39 respectively. Those who received the liver sus-

pension were 21, 28, 29, 34, and 34 respectively. All were
considered to be in good health. None had a history of
previous jaundice or presented clinical evidence of
hepatic disease prior to inoculation. All of the men were
isolated as a group in a special ward provided by the
New Jersey State Hospital, Trenton, N. J. The period
of isolation began 1 month prior to inoculation and con-

tinued for 2 months after inoculation. During this pe-
riod, the only contacts were with the nurses, the special
guards assigned by the prison, the technicians, and the
supervising physicians. None of these contacts reported
any illness during the period of experiment. Although
personal contact between the volunteers was not pre-
ventable at meal and recreation times, they were quartered
in individual rooms with individual toilet facilities and
individual eating utensils were used. Registered nurses

were in constant attendance during the isolation period.
Following their release from the isolation ward at the
New Jersey State Hospital, the men were returned to the
NewJersey State Prison where they were followed for an

additional 3-month period.
Studies on volunteers. The hepatic studies described in

previous reports (3, 6, 7) were conducted on each sub-
ject at frequent intervals both before and after inoculation.
Total and prompt direct-reacting (1') serum bilirubin
determinations, urine bilirubin and urobilinogen tests, and
the cephalin-cholesterol flocculation, colloidal gold, and
thymol tests were conducted at least twice weekly during
the period of observation. Bromsulphalein tests were

done once weekly. Serum total protein, albumin, and

globulin were determined at less frequent intervals.
Oral temperatures were recorded at least twice daily.
With the appearance of any symptoms or laboratory ab-
normalities, the studies were repeated with greater fre-
quency. After release from the isolation ward, the he-
patic tests were continued at 1- to 3-week intervals.

Inoculation of volunteers. On each of 4 successive days,
5 ml. of feces pool 13-14-15 FIH was administered orally
in chocolate milk to each of 5 volunteers. Each of 5
other volunteers ingested 3 ml. (1 man) to 5 ml. (4 men)

TABLE I

Results in volunteers afkr ingestion of
feces pool 13-14-15 FIH

Sub- IUnless
ject Age (-to D. A. I. Remarks

J. D. 31 + 20 to 28 Symptoms only

* +++ 127 to 137 Symptoms, liver ten-
derness, mild hepatic

________ dysfunction

R. A. 32 + 18 to 41 Intermittent symp-
toms

G. S. 23 + 20 to 35 Symptoms only

E. S. 27 - -

A. M. 33 - -

Illnesses graded from -(no illness) to + + + + on the
basis of the relative severity of symptoms and signs as ob-
served in these subjects. D.A.I. indicates the number of
days after inoculation when symptoms were present.

TABLE II

Results in volunteers after ingestion of
liver suspension 1-CLIH

Sub- Illness
jects Age (- to D. A. I. Remarks

E. Mc. 29 + 22 to 29 Symptoms

+ + + + 36 to 50 Symptoms, plus he-
patic enlargement and
tenderness; no signifi-
cant hepatic dysfunc-
tion detected

T. K. 21 + 26 to 30 Symptoms and labor-
atory evidence sug-
gestive of mild he-
patic dysfunction

M. P. 28 + 28 to 51 Intermittent symp-
toms only

P. S. 34 + 15 to 60 Intermittent symp-
toms only

J. M. 34 -

See legend of Table I for other data referable to inter-
pretation of table.
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TABLE III

Results in volunteers after ingestion of
serum pool 1-CSIH

b-IllnessSub Age (- to D. A. I. Remarks
jects + )

V. P. 39 4 10 to 15 Very mild symptoms
only

E. S. 31 4- 14 to 26 Very mild symptoms
only

W. H. 32 - _ _

A. W. 20 - _ _

L. S. 29

See legend of Table I for other data referable to inter-
pretation of table.

of the undiluted serum pool 1-CSIH, the material being
administered in milk. The 5 men of the third group each
ingested (in milk) 20 ml. of liver suspension 1-CLIH.

Previous experience with the strain of infectious hepa-
titis virps (virus IH) that was used for induction of
hepatitis in the three volunteers from which the present
materials were obtained had shown it to be highly effec-
tive in inducing the apparent disease when administered
orally but much less effective when administred parenter-
ally. For this reason, and because of the limited number
of volunteers available for these preliminary studies, only
the oral route of inoculation was used.

RESULTS

The results obtained from the, oral administra-
tion of the feces, liver, and serum preparations are
sununarized in Tables I, II, and III and are de-
scribed in detail below.

Feces pool 13-14-15 FIH

J. D. (AGE 32). Eleven days after inoculation
he complained of cramps in the abdomen. On the
16th day, he noted a "slight rash" associated with
pruritis. As this was transient, it was not ob-
served by a physician and a reliable description is
not available. From the 20th to 28th days in-
clusive, he complained of nausea, headache, and
general malaise. No significant physical findings
were recorded during this period, and no definite
evidence of hepatic disturbance was revealed by
the various hepatic tests. After the 28th day, he
apparently was well until the 127th day. He had
been released from the isolation ward and re-
turned to the New Jersey State Prison on the
70th day. On approximately the 122nd day, he

was released from the prison and went to his
home. From the 122nd to 127th days, he had
little sleep and ingested moderate quantities of
alcoholic beverages. On the 127th day, he noted
extreme malaise. This was associated with chilly
sensations and his temperature was found to be
102.80 F. (oral). He was admitted the next day
(128th) to the Hospital of the University of
Pennsylvania. At that time, he complained chiefly
of weakness, headache, aching of the eyes on
movement, anorexia, and pain in the right costo-
vertebral angle. Examination revealed an oral
temperature of 1020 F., slight enlargement of the
inguinal, axillary, and cervical lymph nodes, and
pronounced tenderness in the right upper quad-
rant and right costovertebral angle. The liver
and spleen were not palpable. The symptoms and
findings persisted until the 132nd day after which
they gradually subsided. By the 137th day, he
was asymptomatic and physical examination was
negative. The oral temperature varied between
990 and 1010 F. on the 129th and 130th days,
from normal to 100.40 F. on the 131st and
132nd days, and thereafter was normal. He was
discharged from the hospital on the 137th day.

The results of the laboratory studies made dur-
ing this period were as follows: The blood hemo-
globin varied between 90 and 95 per cent; the
total leukocyte count was 5,000 on the 128th day
and 5,000 on the 131st day. The differential
leukocyte count on the 131st day revealed: neutro-
philes-59 per cent, lymphocytes-40 per cent,
monocytes-1 per cent. Routine urinalysis con-
sistently revealed no abnormal findings. The
hepatic tests gave the following results suggesting
the existence of mild hepatic disturbance: The
Harrison spot test for urine bilirubin was con-
stantly positive between the 128th and 139th days,
the response varying from 1 to 3 +. Urine uro-
bilinogen was somewhat increased, the maximum
recorded value being 2.0 Ehrlich units in a morn-
ing,2-hour specimen. Bromsulphalein tests on the
128th, 129th, 130th and 137th days gave 30- and
45-minute values (30 minute per cent retention
-45 minute per cent retention) of 7/4, 12/11,
7/4, and 4/3 respectively. The results of the
total and prompt direct reacting serum bilirubin
determinations, the cephalin-cholesterol floccula-
tion, collodial gold and thymol, and the serum pro-
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tein and cholesterol studies showed no significant
variations from the normal.

Typhoid H and 0, paratyphoid A and B, and
brucella abortus agglutinations on the 126th day
were negative. A heterophile antibody test (Paul-
Bunnell) on the 137th day (maximal response
graded 4 +) gave 2 +, 1 +, and negative reac-
tions in the 1 :32, 1 :64, and higher dilutions re-
spectively.

Although very cooperative, this subject was
anxious to leave the hospital as soon as possible
due to the fact that he had been released from
prison just prior to onset of this illness. As he
felt perfectly well by the 137th day, it was not
possible to detain him for further studies after
that time. Two months later, he returned for
follow-up studies, having been entirely well dur-
ing the interval. All hepatic tests were normal
and the heterophile antibody test gave a 1 + re-
action in the 1: 64 dilution, the reaction being
negative in the higher dilutions.

R. A. (AGE 32). Eighteen days after inoculation,
this subject complained of general malaise and
moderate pain in the lumbar area of the back.
Between the 19th and 22nd days, he voluntarily
remained in bed and complained of malaise, back-
ache, and anorexia. On the 23rd day, he had inter-
mittent chilly sensations during the evening. These
continued during the 24th and 25th days and were
associated with nausea and one episode of vomit-
ing. Although he then felt relatively normal until
the 39th day, his oral temperature varied from
99.80 to 100.80 F. between the 34th and 37th days.
From the 39th to the 41st day, he complained of
persistent headache and intermittent nausea.
After the 41st day, he remained asymptomatic.
No significant physical findings, other than the
slight elevation of temperature, were recorded.
The hepatic studies revealed no definite evidence
of hepatic disturbance. However, the thymol test,
which had not given 30-minute turbidity readings
greater than 1.5 units or 18-hour flocculation re-
actions greater than 1 + with numerous serum
specimens obtained during the month prior to in-
oculation, gave turbidity readings up to 3.0 units
and 2 + flocculation reactions during the period
of symptoms.

G. S. (AGE 23). On the 11th day, the subject
complained of slight nausea, headache, and ab-
dominal cramps that persisted for only 24 hours.

From the 20th to the 35th days, he had frequent
headaches, intermittent lumbar backache, and mild
to moderate anorexia and nausea. On the 25th
and 30th days, he vomited several times. The only
laboratory abnormality was the finding of an in-
creased excretion of urine urobilinogen (2.0 E.
U.) on the 34th day. He remained well after the
35th day.

SUBJECTS E. S. (AGE 27) AND A. M. (AGE 33).
The remaining two volunteers who ingested feces
pool 13-14-15 FIH experienced no significant
symptoms, and no evidence of hepatic disturbance
was revealed by hepatic tests during the period of
observation.

Liver suspension (1-CLIH)

E. MC. (AGE 29). This subject was well until
the 22nd day when, for a period of 24 hours, he
reported general malaise, anorexia, nausea, and
one episode of vomiting. Although he was rela-
tively asymptomatic between the 23rd and 26th
days, symptoms recurred on the 26th day, and per-
sisted till the 29th day. During this period he
complained of weakness, general malaise, anorexia,
nausea, and pain in the region of the right costo-
vertebral angle. Hewas relatively free from symp-
toms between the 29th and 36th days. However,
from the 36th to the 50th day, he experienced
rather severe symptoms. They included: (1)
marked malaise of sufficient intensity to keep him
in bed; (2) complete anorexia, severe nausea, and
vomiting one or more times daily for a period of
approximately 10 days; any attempt to eat solid
food was followed by vomiting; (3) headache
with considerable orbital pain on movement of
the eyes; (4) pain in the right upper quadrant that
at times was of sufficient severity to require mor-
phine. He was given daily intravenous infusions
of glucose and saline during this period. No
significant temperature elevations were recorded
until the 48th day when the oral temperature was
1000 F. It fluctuated between 980 and 1000 F.
on the 48th and 49th days. About 2 hours after
a plasma transfusion on the 50th day, he had a
chill and, during the next few hours, his tempera-
ture gradually rose to a maximum of 1070 F.
(rectal). The significance of the lever noted on
the 48th and 49th days is uncertain as he had re-
ceived glucose and saline infusions on these days.
That of the 50th day appeared to be the result of
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a plasma reaction. With the subsidence of this
reaction, all of his symptoms diminished rapidly
and he felt relatively normal by the 65th day.

Physical examination throughout the period of
severe symptoms (36th to 50th days) revealed
marked tenderness in the right upper quadrant.
The liver was enlarged and quite tender. With
inspiration, the edge of the liver was easily pal-
pable 3 to 4 cm. below the costal margin. After
subsidence of the symptoms, the size of the liver
decreased. The spleen was not palpable. No
other significant physical abnormalities were de-
tected.

The several blood counts (hemoglobin, total and
differential leukocyte counts) made during the
period of acute symptoms revealed no significant
abnormalities. Hepatic tests revealed no signifi-
cant abnormalities until the 49th day when the
urine gave a positive reaction for urobilinogen in
a dilution of 1 to 30 and bromsulphalein retention
was 10 per cent at 30 minutes and 3 per cent at
45 minutes.4 The following day the 30- and 45-
minute retentions were 40 and 30 per cent re-
spectively. The urine was positive for urobilino-
gen in dilutions of 1 to 100 and 1 to 150 on the
50th and 51st days. On the 55th day, difficulty
was encountered in obtaining a 30-minute blood
specimen for the bromsulphalein test. A speci-
men obtained at 41 minutes revealed 8 per cent
retention. The other hepatic tests revealed no
significant abnormalities and thereafter all re-
sults were within normal limits. The abnormali-
ties mentioned are of doubtful significance in re-
spect to his illness because of their relationship to
the reactions from the intravenous infusions.
Roentgenological examination of the gastrointes-
tinal tract on the 57th day revealed no abnormal
findings.

T. K. (AGE 21). Between the 26th and 30th
days after inoculation, he complained of malaise,
mild anorexia, nausea, one episode of vomiting,
and headache. These subsided by the 30th day
and he remained well thereafter. There were no
abnormal temperature elevations.

The hepatic tests during this period revealed a
maximum total serum bilirubin of 1.7 mgm. per

4With 7 previous bromsulphalein tests performed dur-
ing the preceding 2 months, retention at 30 and 45 minutes
was never greater than trace and 0 respectively.

100 ml. (pre-inoculation maximum 1.2 mgm.),
a delayed direct qualitative van den Bergh re-
action, a maximum thymol turbidity of 4.0 units
(maximum pre-inoculation reading-2.5 units),
and a maximum 2-hour urine urobilinogen con-
centration of 6.0 Ehrlich units (maximum pre-
inoculation 1.6) with a positive reaction also be-
ing obtained in a urine dilution of 1 to 200.

J. M. (AGE 34). This subject had no significant
symptoms or laboratory manifestations of hepatic
disturbance following inoculation.

M. P. (AGE 28). Between the 28th and 51st
days following inoculation, he complained of
malaise and intermittent rather severe headaches.
No other significant symptoms or laboratory
manifestations suggestive of hepatic disturbance
were present.

P. S. (AGE 34). Fifteen days after inoculation
a pruritic rash, slight headache, and an elevation
of oral temperature to 1000 F. were experienced.
No adequate description of the rash is available
as it was observed only by the attending nurse and
disappeared in 24 hours before he was seen by a
physician. From the 21st to 26th days he was
nauseated intermittently, vomited on two occa-
sions, and his appetite was moderately diminished.
He then was relatively asymptomatic until the
39th day when anorexia, abdominal cramps, and
headache were present and persisted for approxi-
mately 2 days. He again was free from symptoms
until the 59th day when, for a 24-hour period, he
had anorexia, nausea, and one episode of vomiting.
Thereafter he remained well. No significant lab-
oratory evidences suggestive of hepatic disturbance
were detected at any time.

Serum pool (1-CSIH)

None of the 5 men who ingested this serum (V.
R., age 39; E. S., 31; W. H., 32; L. S., 29;
A. W., 20) developed significant laboratory evi-
dence suggestive of hepatic disturbance following
their inoculation. One (V. P.) complained of
slight nausea and mild headache between the 10th
and 15th days. Another (E. S.) between the 14th
and 26th days, had malaise, and intermittent mild
nausea and headache. The symptoms in both
were not sufficient to interfere with their volun-
tary continuance of their usual activities.
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DISCUSSION

The results of the present studies permit no

definite conclusions concerning the presence of a

hepatitis virus in the serum, feces, and liver prep-

arations. Nevertheless, four of the five men who
ingested the liver suspension and three of the five
who ingested the feces preparation developed ill-
nesses, of mild to moderate severity, after inter-
vals corresponding to the usual incubation period
of infectious hepatitis. The symptoms of sub-
ject E. McE. (liver suspension) were typical of
infectious hepatitis of moderate severity and were

associated with enlargement and tenderness of the
liver. The only definite laboratory evidence of
hepatic disturbance in this subject was observed
late in the course of the illness. This was quite
transient and could be explained entirely on the
basis of febrile reactions that followed intravenous
glucose, saline, and plasma. Except for the lack
of laboratory evidence of hepatic disturbance, his
illness clinically was typical of infectious hepatitis
without jaundice.

The symptoms and physical findings in volun-
teer J. D. (feces preparation) beginning 127 days
after inoculation also were typical of mild infec-
tious hepatitis without jaundice. Liver tenderness
and laboratory evidence of mild hepatic disturb-
ance were present. This illness began after a

period of unaccustomed physical activity, in-
adequate rest, and ingestion of considerable
amounts of alcohol, all following his release after
a number of years in prison. Although the pos-

sibility that this illness was coincidental and un-

related to the experiment obviously cannot be ex-

cluded, it also is quite possible that his symptoms
beginning on the 20th day were the result of the
hepatitis virus and that his resistance was suffi-
cient to protect him until it was lowered by the
activities following his release from the prison.
Such activities have been related to an increased
incidence of relapse in infectious hepatitis.

The illnesses of the other men were mild. The
symptoms and the interval between inoculation and
their onset were similar to the symptoms and in-
cubation period of infectious hepatitis. However,
evidences of hepatic disturbance either were ab-
sent or minimal. In other volunteers with symp-
toms of comparable and even less severity due to
hepatitis resulting from inoculation with this strain

of virus, as obtained from acute cases, the illness
usually has been associated with fever, and hepatic
tests consistently have revealed evidence of marked
hepatic disturbance. If these illnesses are con-
sidered to be due to a hepatitis virus in the ma-
terials obtained from the volunteers with chronic
hepatitis, the difference in the manifestations ob-
served in these volunteers from those observed
in others inoculated with materials from acute
cases must be explained. Some change in the
virus itself, a difference in the resistance of the
volunteers used, or both possibly could acc6unt
for the difference. Unfortunately, the volunteers
available at the time of the present experiment did
not include persons in the age groups most sus-
ceptible to the strain of virus concerned. Previous
studies (2) have shown that the age range of great-
est susceptibility to this strain of virus was from 6 to
25, the incidence in exposed persons over this age
being much lower. Furthermore, with the more
marked decrease in incidence observed after the
age of 30, the incidence of hepatitis without jaun-
dice in those over this age who acquired the dis-
ease increased from 26 per cent in the 10 to 30 age
group to 66 per cent of those over 30. Of the 15
volunteers available for the present study, only 3
(1 in each group of five) were under 25, 4 were
between 25 and 30, and 8 were over 30 years of
age. It is possible, therefore that the illness ob-
served in these volunteers represented the response
of relatively resistant hosts to the hepatitis virus.
On the other hand, it also is possible that, in the
volunteers with chronic non-icteric hepatitis, some
modification of the virus had occurred. However,
lacking any specific serological or other test for
the hepatitis virus, conclusions regarding the sig-
nificance of the present results must be deferred.
It is hoped that additional volunteers will become
available for further tests of the materials used in
the present study and of materials obtained from
the present subjects during their etiologically ob-
scure illnesses. In addition to the possible influ-
ence of factors mentioned above, the failure of
serum pool 1-CSIH to produce any significant
manifestations suggesting the presence of the hepa-
titis virus also could have been due either to the
absence of the virus in the pool or to the presence,
in some of the specimens, of neutralizing sub-
stances which inactivated the virus. Thus, the
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negative results with this serum pool do not neces-
sarily indicate that the virus was absent from all
of the individual specimens.

SUMMARYAND CONCLUSIONS

Serum and feces specimens and liver tissue (bi-
opsy) were obtained from 3 subjects who had per-
sistent symptoms and other evidence of continued
hepatic disturbance (chronic nonicteric hepatitis)
following acute hepatitis that had been induced by
oral inoculation with a known strain of "infectious
hepatitis" virus. In an attempt to clarify the re-
lationship of the hepatitis virus to the persistent
symptoms and continued hepatic disturbance, vol-
unteers were inoculated orally with materials col-
lected from 3 to 12 months after the onset of the
disease. Following ingestion of the feces prepara-
tion, 3 of the 5 volunteers developed mild illnesses
after 18 to 20 days. Likewise, 4 of the 5 volun-
teers developed illnesses of mild to moderate
severity 15 to 36 days after ingestion of a suspen-
sion of the liver tissue. None of the 5 volunteers
who ingested the serum pool developed significant
illness during a 5-month period of observation.
The symptoms and manifestations of those who be-
came ill included two or more of the following:
malaise, headache, anorexia, nausea, vomiting, ab-
dominal cramps, and pain in the right upper quad-
rant. Two presented tenderness in the liver area
and, in one of these, the liver became moderately
enlarged.

In spite of moderately severe symptoms in two
of the cases, laboratory evidences of hepatic dis-
turbance in all cases either were absent or minimal.
None developed overt jaundice. The intervals be-
tween inoculation and onset and the clinical mani-
festations were compatible with mild infectious
hepatitis without jaundice, particularly in two of
the cases. The laboratory evidences of hepatic
disturbance usually associated with mild hepatitis,
however, were not present. Although no other ex-

planation for the illnesses is apparent, their exact
nature and their relationship to the materials used
for inoculation are uncertain. Factors of possible
importance in interpretation of the results are dis-
cussed.

ACKNOWLEDGMENT

The authors wish to express their appreciation and
gratitude for the contribution of those inmates of the
New Jersey State Prison, Trenton, N. J., who volun-
teered as subjects for the investigation. The assistance
and cooperation of the administrative staffs of the De-
partment of Institutions and Agencies, State of New Jer-
sey, the New Jersey State Prison, and the New Jersey
State Hospital, Trenton, N. J., also are gratefully ac-
knowledged as is the technical assistance of Mr. and Mrs.
Charles Ming and -Mr. Ewing Joiner in the conduct of
the laboratory studies.

BIBLIOGRAPHY

1. Barker, M. H., Capps, R. B., and Allen, F. W.,
Chronic hepatitis in the Mediterranean theater.
J. A. M. A., 1945, 129, 653.

2. Neefe, J. R., Recent advances in the knowledge of
virus hepatitis. Med. Gin. N. America, 1946 (No-
vember-Philadelphia No.), 1407.

3. Neefe, J. R., Results of hepatic tests in chronic hepa-
titis without jaundice. Gastroenterology, 1946, 7,
1.

4. Neefe, J. R., and Stokes, J., Jr., An epidemic of in-
fectious hepatitis apparently due to a water borne
agent. J. A. M. A., 1945, 128, 1063.

5. Neefe, J. R., Gellis, S. S., and Stokes, J., Jr., Homo-
logous serum hepatitis and infectious (epidemic)
hepatitis; studies in volunteers bearing on im-
munological and other characteristics of the
etiological agents. Am. J. Med., 1946, 1, 3.

6. Neefe, J. R., Stokes, J., Jr., and Gellis, S. S., Homo-
logous serum hepatitis and infectious (epidemic)
hepatitis; experimental study of immunity and
cross immunity in volunteeis, a preliminary re-

port. Am. J. Med. Sci., 1945, 210, 561.
7. Neefe, J. R., and Reinhold, J. G., Laboratory aids in

the diagnosis and management of infectious (epi-
demic) hepatitis; analysis of results obtained in 34
volunteers during the early and convalescent stages
of induced hepatitis. Gastroenterology, 1946, 7,
393.

338


