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RESULTS OF CHINESE RESEARCH RELATED TO
INFECTIOUS HEPATITIS IN THE PAST DECADE

[The following is a trahsiation of an artiele written
by Chia K'odming, in Chungshub Nei=k'o Tsa-chih (Chinese
Journal of Interhal Medigine ¢ Vol III, No 11, Peiping, 1959,
pages 1044-1047, ] R -

., Before liberation very little had been written on. the
$ubject of the epidemic situatlon of infectious hepatitis,
But, after liberation; under the guldance of the Communist
Party and the People’s Government) large-scale mass move-
menbs were initlated to investigete and study the various
methodd for the prevention and treatment of infectious hepas~
titis, Within the past decade much has been actomplished
in the investigation of the epidemiology of infectious
hepatitis by means of elinical and laboratory analyses of
the facts, '

A, Investigation of the Epidemiology of
Infectious Hepatitis :

There has been a steady increase 1n the incidence of in-
fectious hepatlitis during the past few years, This may '
have been due to the great advancements made in treating
cases of Infectlous hepatitis within the organizational net-
work cf medical facilitles, the widespread system of public
medical treatment facilities, the advanced progress in the
epplication of clinical techniques, and the universal in-
vestigation of all communicable disease, which is constant-
1y undertaken wherever such diseases occur--in any region
of the country.

Taking the total number of hospitalized patients suffer=
ing from various types of diseases in 1954 as 1.0, then
the total number of hospltalized patients in 1955 would be
1.18, and 1.44 i/ in 1956. Approximately 034-~350 [sic] pere
cent of the total number of hospitalized patients were
found to have bgen afflicted with infectious hepatitis during
these periods.§7 ‘

However, within the past few years, larse-scale patriotic
health movements have been directed by the Central Committee



of the Communist Party to eradicate the four pests and to
promote hygienie living edénditions among the masses. Thug,
many localitied werd ablé tq stréngthen their [program of]
precautionary measurés against infec¢tious hepatitis. Con-
sequently, the incidence rafé of infecticus hepatitis was
reduced within a comparativgly short time. The following

| i1lustrates how a certain locality greatly reduced the 1n-

-t cidence ,of infectious hepatitis within a period of three

| . years.é/ By taking the number 100 as the incldence rate

} of infectious hepatitis in 1956, then the incidence rate for

the given area in 1957 would be 48,2, and for 1958 1t would

be 13.9., This indicates very clearly that even though

there are still many unsolved theoretical problems concern-

‘ ing this disease, yet, under the guldance of the Communist
Party, the masses were able to control ccmpletely the spread

. of this disease. .

Much has been accomplished in China during the past
decade in respect to research and investigation on the
epldemiology of infectious hepatitis., The following are some
of the important aspects of this subject which now confront
research workers:

(1) Epidemic season of infectious hepatitis:

| Reports which have been submitted by Ch'ien and

] other research workera,/ from gynan,vChang and others 5/

| from Hunan, Ts’ung and others £/from Pelping, have tlearly

| indicated that there is a definite season for the appearance
| of infectious hepatitis epidemics, Although the dlsease

| ocours throughout the year, yet the peak incidence occurs
during the late autumn and early winter months, The reason
why infectious hepatitis epidemics occurs at this time

is probably the long incubation perlod of the disease, For
in such communicable disease of the gastro-intestinal tract
as dysentery, typhoid fever, and infectlous hepatitis the
peak of the epidemic usually follows immedliately after the
incubation period, so that, if the incubation period has
been gradually lengthened, then the proper sequence of the
epidemic would be retarded and delayed. However, this

does not necessarily explain why infectious hepatlitis occurs
during certailn seasons of the year,

According to the data submitted by all areas, in the
compilation of which all had participated at the All~China
Conference on Acute Infectious Diseases in 1959, it was ob=-
served that infectlous hepatitis generally occurs in late




autumn and early winter in the regions of Sinkiang Province,
the northeastern provinces, and the northern provinces of
China (it is to be noted that tHis material was not gathered
during the period of universal investigatlon),

There does not seem to bé & definite season for outbreaks
of epidemics of infectious hepatitis 1n the provinces of
Hunan, Hupeh, and Shanturg; hevertheless there 1s a definite
increase of the disease in'¥pring in Kiangsu and Cheklang
provinces. According to ddta sumbitted at the conference,
it was ascertained that the peak of infectlous hepatitis
epldenmics 1§1§iangsu and Chekiang generally occurs in the
soring time,

A general observation can be derived from the above-
mentioned data: 1In all epidemic regions, sporadic déses are
usually observed throughout the year, so that there 1s
usually a sudden flare-up of the disease in its epidenic
form, which is localized in certain areas of these reglons.
Therefore, to prevent the further spread of the disease,
1t is mecessary to eradicate the source of infection, Care-
ful investigation of the close contacts of each patient
should be reported at the patient!s organizational unit,
for this 1s one of the most effective means of controlling
the spread of infectious hepatitis.

It has probably been difficult to detect the season dur=-
ing which epidemics of infectious hepatitls occur from sta-
tistics released gyom hospital records, Huang and other
research workers in Shanghai were unable to detect the
gseason for infectious hepatitis epidemics during their
research on the disease, '

(2) Transmission of infectious hepatitis:

The modes of transmitting infectious hepatitis have
been investigated by Ghang and other research workers lin
Hunan Province, and by Ts‘ung and others in Peiping. Re-
ports and information on the means of transmitting infectlous
hepatitis were submitted to the All-China Conference on Acute
Infectious Digeases in 1959 by Harbin, T'ung-hua, Fuklen,
Xunming, Sinklang, and other areas.?/ Eaoch of these [areas]
submitted reports which also mentioned that the chief sources
of infection were found to be eating utensils, water, and
other oral-intestinal methods of transmisstion. Contradlctory
reports on the respiratory means of transmission were also
included in some of the reports.



Over 1,900 epidemic cases were carefully investigated
by Ts'ung and his co=workers, They discovered, at the
emergency sheliers erected for the accommodation of
epidemic victims, that not one of the 239 residents in that
area had contracted thé¢ diseasej even thciugh they had been
living togéther with 300 infeétlous hepatitis patients
for a period of 15-40 days: , This was because these people
had used separate eating utensils and had been separated
from the patlients at meals.

Besides this, Ts'ung and his co-workers were also able
to0 prove that, when precsutionary methods for gastro-
intestinal infections were conscientiously carried out dur-
ing a four~-month long epdiemic of infectious hepatitis,
they were able to end the epldemic a month earlier, al-
though no precautions had been undertaken or observed for
the resplratory transmission of the disease,

Very few investigative reports on the epidemiology of
infectious hepatitls stated that it is an infectlous disease
transmitted through the respiratory system,

Many problems confront investigative work in epidemiology.
China does not avply the "volunteer" system for recruiting
people for experimental work; therefore,[the study of] all
problems in epidemiology must undergo a carefully detailed
procedure of epidemiologizal research, before such problems
may be considered correctly solved or verified. For instance
in research determining the possibility of transmission
of the disease through the air or by means of vector trans-
mlssion, close cooperation vetween epidemiologlsts and
cliniecians is necessary, so that other research work on the
disease can be carried out,

Such research work should include the solution of questions
pertaining to the length of time, during which the diseasge
remains infectious, the cause and course of the non-lcteric
type of the disease 1in all regions of the country, preven-
tive and treatment methods, the cause of relapse, and a com=-
parison of precautionary measures for infectious hepatitis
with other types of precautlonary measures, From now on,
this rather difficult and monumental duty should be under-
taken by all research workers,



B., Clinical Manifestatioun of Infectious
Hepatitis in China

Hardly any data on infectious hepatitis were published
in China before liberation, exdept for the 623 cases of in-
fectious ?iB?titis observed in Mukden in 1947 and reported
by Chang . Nevertheless, with the exclusion of sporadic
infectious hepatitis cabed; many reportis were published
during the deg de followirk liberation: Ch!ien 8% others
from Kiangsuizz Wu and others from Hunan,il/ } / from
Anhwei, Tan frﬁ% Harbin, Chang and_ gthers - from Hunan,é/
Ch'iu and dtherg»;u/figy Peiping, Ma 1 , Huang and other '
from Shanghal, Hsigy fvom Chekiang, Chia and others 2%/,
Chang and others from Peiping. In pediatrics, infectlous 8
hepatitis was also mezé}oned in ‘the reports by Hu and other 1
from Shanghai, Hueng 19/from Hangchow, the Pedlatric Depart-
ment of Shanghal People's Hosg}tal No 1 29/ Chen and others 2y
from Kunning, Lo and others,22/ P'an and others,23/and Wang
and others,—~/ from Pelping.

All theee studies analyzed ¢linical reports received
from all over the country and have greatly contributed to
clinical data on infectious hepatitis in China. At the
Al11-China Conference of Acute Infectious Diseases in 1959,
facts and figures were submitted from each province, muni-
eipality, and autonomous district. This increased and
gradually helped to complete, the amount of ¢lindcal data
| relating to infectious hepatitis in China.

| In adult cases of infectious hepatitis, jeundice 1is less
frequently observed in China than in foreign countries,
gccording to data cited in articles on this subject in
foreign literature. During epidemics of infectlious hepa-
titis there are 2-24 times as many cases without Jaundice
as there are cases with jaundice., Rerely do reports show
a greater difference in this non-icteric type when compared
t0 the icteric-type of the discase.

Por instance, during the 1957-1958 epldemic, a certain
district and 40 times as many cases of non-icteric infectlous
hepatitis as the icteric type. In another district, during
the epidemic of 1958-1959, there were 100 timesg mcre cases
without jaundice than cases with jaundices; 25/,26/ this
fact created many doubts and guspicious in the minds of the
people, This was also one of the more important subjects
discussed at the All-China Conference on Acute Infectious

Diseases.




| As & preliminary step towards a unified system of ob-

‘ éervatidn,‘the following procedures, which were based on an
analysis of the material submitted to the Conference by
research workers firdm all over the nation, were adopted
with the consideration that the non-icteric type of 1nfec~
tious hepatitis could possibly have been caused by the
natural mmunity of certain human beings towards this dis-
ease, or that it depends upon the amount of immunity ac-
quired by the individual, or by the attenuation of the virus

| throuch environmental changes., A wrong dlagnosis could

| also have been possible because of the diffioult. dlagnostic

| procedures involved, and because infectlous hepatitis 18 so

often seen without the presence of jJaundice.

The following are some of the reasons why non-icteric
infectious hepatitis 1s considered to be & comparatively
mild disease:

icteric infectious hepatitis is comparatively easy to treat.
For instance, a study of 1,335 infectlous hepatitlis patients
showed that, on an average, each jaundiced patient was
hospitalized for 64.4 days before being considered well
efiough for discharge, while patients without jaundice could
be dischi¥ved within 48,6 days, a difference_of more than

18 days.—_7 However, a year after discharge [of the patients],
the ratios of cases with residual symptoms of the disease

in both icteric and non-icteric types of infectious hepatitis
were equal.2

. (a) According to past and recent observations, non=-
|

(p) In laboratory diagnostic tests more than 90.9
percent of jaundice cases were observed to react positively
to the cephalin flocculation test and were usually above (++),
for most of these cases have (++4+) and (++++) reactions.

In non-icteric types of infectious hepatitis, only 40-54
percent, and sometimes even less, react positively in the
thymol turbidity and thymol flocculation tests.

(¢) Pathological changes are comparatively slight,
since very few mild infectious hepatitls cases have necrosis
of the liver cells. Generally death occurs when the disease
develops into acute cases of severe jaundice or in acute
yellow atrophy of the liver, All this merely explains that
infectlous hevatitis cases which do not have any symptoms
of jaundice are comparatively mild forms of the disease.




Since the non~icteric type of infectious hepatitis is
a comparatively mild 1llness, there is no need to be too
apprehensive in regard to it; quarantdne facilities should
not be enlarged without careful thought, nor should a pa=
tient's [period of ) hospitalization be prolonged unneces-
sarily., However, the effectB of illness on the broad '
masses cannot be overlooked, For, even though the hospital-
ization period is much shotter than for the lcteric type of
infeectious hepatitis, yet, because the non-itteric type
is more prevalent than the icteric type of infectious hepati-
tis, absenteeism is quite high. This affeots production
10 & great extent,

Although the non-icteric type of infectious hepatitis
may not be so communicable as the icteric type, since such
large numbers of people are usually afflicted with the
disease, the source of the contazion cannot be wholly dis-
regarded, Unfortunately this disease cannot be detected
and treated during ite early stages; therefore, it ls im-
portant not to overlook the source of contagion.

In reapect to the total number of infectlous hepatitis
cases in China, more men contract infectious hepatitis than
women, For instance, Chien and other research workers re-
port that the incidence ratio between menand women 1is 5:1,
but this could be due to the fact that most of the material
on this subject was compiled from hospital cases. 1In
general, it was found that males under 30 were most sus-
ceptible, :

Huang and other research workers §/1isted the following
occupations in ordeér of the degree of contagion in which
infectious hepatitis was found: workers, staff emplgyees,
students, and medlcal personnel, Acoording to Wu,}é S ine-
fectious hepatitis is found in the below-listed order in the
following occupations: staff employees, military personnel,
students, medical personnel, and housewlves.

Thus it can be seen that the dlsease strikes at the ma-
jority of those people who live and work in collective
groups, such as workers, students, military personnel, etc.,
or else at those who have intimate contact with infectious
hepatitis patients, for T-14 percent of these cases consist
of medical personnel. This fact supports the data cited
in revorts published in foreign literature. '




In analyzing all these hospital cases from each distriect
in China, it was discovered that the mortality rate in China
was much higher in comparigon t6 other countries. It was
approximately 0-10.4 percent higler, and averaged 6.6 per=
cent [higher), However, ag#ordins to statistics compiled
during infectious hepatitidg epidemics, the mortality rate was
0.,19~1.0 percent and closely approximates the figures
given by other nations.

Reports from Shanghal have stated that there is a "malig-
nant" form of infectious hepatitls, but since only a few
scattered cases were reported, the situation was not cone
sidered to be as serious as the epidemics of eastern E ope
where very severe cases of infectious hepatitis occur,

China has contributed only a comparatively small amount
of information on the long-range treatment policy for pa-
tients suffering from the after-effects of infectious hepa-
titlis. To fully clarify the entire problem of preventing
infectious hepatitis after-effects, it may be better to
carry out a complete investigation of various forms of the
disease manifested during an epidemic, so that the causes
of chronic hepatitis and eirrhosis of the liver can be
evaluated; this would help in estimating the incidence
ratio of the different forms of this disease,

A year after the epidemic of 1956-1957, a follow-up
of 1,071 recovery cases was made in a certain North China
district, following the patients® discharge from the hospi-
tal. A total of 1.9 percent of these cases was not considered
fully recovered, This was also the clinical viewpoint after
liver function tests had been taken, and after the condi-
tion and symptoms manifested in the patient's ?dg testl-
fied to the development of chronic hepatitis,2(/s25/

The percentase of chronic cases developing after an attaek
of infectious hepatitls was observed to coincide with the
data provided by Capps (three percent of his infectious
hepatitis patients develop chronic hevatitis a year after
an attack of infectious hepatitis), However, since the
time prior to the follow-up of these patients was rather
short, there is a possibility that these "chronic cases"
would eventually have recovered anyweay and would have re-
covered from the effects of infectious hepatitis after a
year or so, '




The question of whether patients with infectious hepatitis
could develop cirrhosis of the liver and how many of these
cases would develop into cirrhosils of the liver was one of
the most important topics under discussion at the All-China
Conference on Acute Infectious Diseases in 1959, There is
evidence, based on the material submitted at the Conference
by Peiping, Slan; and Mukden that in certalin special cases
of non-icteric infectious hepatitis, a tendency towards
developing cirrhosis of the liver is possible,

At present, however, no final clarification of this
question can be made in China., For there is no way to ver-
ify the statements made by Cullman in 1958 and by Smetana
in 1955, in which they had affirmed that cases of infectious
hepatitis would not develop into cirrhosis of the liver,
Further observations will have to be made in China before
a definite verification can be made on this subject.

of 2,500 autgmiy cases observed by Liang and other re-
search workers in Canton in 1956, during the six-year
period after liberation, 80 cases, or 3.2 percent of the
deaths, were found to have been caused by cirrhosis of
the liver., In 19 of these cases, cirrhosis of the liver
developed-~after necrotic changes in the liver had setl
in~-following an attack of infectious hepatitis,

Liang believed that Laemnee's cirrhosis of the liver
and the necrotic changes observed in the liver--which later
develop into éirrhosis of the liver--are essentially the
same thing, since these are simply different manifestations
of the same disease at different stages of the disease,
This voint is worth looking into, for the question whether
or not some infectious hepatitis cases could later develop
into eirrhosis of the liver is debatable according to Laennec
and should be studied.further,

The relation between physical activity and relapse has

- not been fully clarified., China cannot presently verify

the fact thet an early resumption of physical activity would
directly lead to the relapse of a patient, as has been sug-
gested in certain foreign literature, e.g., Chalmers 1n 1955
and Nelsen in 1954, :

During the All-China Conference on Acute Infectious Dis-
eases in 1959, Hunan and Peiping presented papers which
attempted to establish a relation bétween physical activity
and the deterioration of the patient's physical condition.




The report stated that physical activity 4id not lead to.
any severe after-effects in patients who had had mild attacks
of Infectious hepdtitis, There even were reports of pa-
tlents who had already returmed to heavy physical labor,
such as farming and other laboring work, and these people
did not show any harmful after-effects from such activities.
Host of these patients however, had not shown any clearw

out symptoms of the disease in the first place, and their
only indication of having had the disease was the palpabl-
1ity of the liver below the costal region. It might have
been possible that some of these cases could have been
mistakenly diagnosed as infectious hepatitis,

Based on the material which Peiping had submitted at

the Conference, there was evidence that in 3~10 percent of
Infectious hepatitis cases an early resumptio og physical
actlivity may possibly have delayed.recovery agn/. Yet,
at the same time, 1t is necessary to prevent the patient
from feeling any anxiety--especially in mild cases and in
cases of questionable diagnosis. It is useless to frighten
both the patient and his community at this Juncture, for,
untll enouzh evidence can be offered to support the detrie

- mental effect of the early assumption of physical activity,

it would be wise, at this time, to proceed with caution,

C. Laboratory Diagnosis of Infectious Hepatitis

At the present time there is still a lack of specific
laboratory methods for diagnosing infectious hepatitis. The
diagnostic methods generally employed in other countries
already are, for the most part, wldespread use in China,

Floccg%i}ion reactio? tests have been reported by Wang,ﬁé/
and Jeng 22/and Chen, In 1955, Huang and other research
workers in Shanghai,dA and, in 1957 Shih and other research
workers in Peiping < had successively analyzed the spe-
clfic significance of each of the various flocculation tests
which have been used to diagnose infectious hepatitis elini-
cally. Surveys were carried out by Shih and his co-workers
on 100 normal individuals to estimate their reactions towards
the cephalin flocculation and thymol flocculation tests.

It was discovered that the normal reactions of these persons
were registered at O-(+) but that the normal reaction of
these people to thymol turbidity tests was less than nine

Ma units (from the above, Wang has estimated it to be equi-
valent to 0«5 .units, and Chen--to O-% units),

10



Huang pointed cut that cephalin flocculation tests would
react positively five days after the manifestation of the
disease, and that thymol flocculation tests would be posi-
tive after seven to eight days had elapsed., These results
generally conform to reports submitted by research workers
of foreign countries, Rut Shih, however, had already re-
ported earlier on this kind of reaction from thymol turbi-
dity tests, ‘

During convalescence, reations from tephalin floéculation
tests disappeared much earlier than from thymol turbidity
and thymol flocculation tests. This corresponds with Neefe's
regults and the results made by other research workers in
foreign countries,

In compiling these reports of laboratory tests made in
China, it was discovered that a unanimity Wwas reached in
estimating the diagnostic value of the thymol turbidity
and the thymol flocculation tests on infectious hepatitis
patients who have been ill for some time, but tlet no
agreement could be reached on evaluating the best typve
of flocculation test to be used as a specific diagnostic
means to detect early cases of infectious hepatitis.

Reports made in relation to S-GOT and S5-GPT, concerning
the reactions of aldehydes in reducing enzymes to test th%6/
enzyme_ functlion of ,the liver, have been submitted by Hsu,Z%
X-‘Iang,}.?} Chiang,28/ xu,39/ Li,?g and by the resions of Feiping,
Fukien and Mukden. All these reports have stated that
5-GOT 1s comparatively more valuable in diaznosing early
cases of non-icteric infectious hevatitis, S-GOT often
reaches a hish level of several thousand units, and it has
been hard to interpret lts meaning when the units were
reglistered in tens and hundreds., More experience should be
accunulated from now on, so that the c¢linical value of these
tests can be judged.

In 1957, Li and other research workers 41/ reported on
the marked increase of iron in the blood serum of infectious
hepatitis patients, Most of these patients registerdd an
iron content in the serum above 200 micrograms, while pa-
tients who were afflicted with other types of hepatic dis-
eases usually registered in iron content below 200 micro-
grams,

In 1958 ﬂ2/~Kuo and other research workers estimated,
in Yuhan, that the normal iron content in the serum of an
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average Chinese would be 118 micrograms percent, that the
iron content of infectious hepatitis patients would average
225;1 micrograms percent, and that in chronic¢ hepatitis
casés it would be 218.4 micrograms percent, The iron
content in the blood serum Sf other types of hepatic dis-
eases was about 100 micrograms, Xuo and hls associates
felt that his method of estimating the iron content in the
blood serum was at least of some diagnostic value in the
determination of infectious hepatitis, and that it was Just
as diagnostically valuable as the thymol turbidity test.

In 1958, X'uang and other research workers 43/ 1n SHang=
hal reported that the amount of 1l7-ketone bodies was marked-
ly reduced below normal in the urine of infectious hepatitis
patients, and that the phenolphthalein count was higher
than normal., It was also pointed out that patients who
had other types of hepatic diseases suffered diminished
sexual powers, and that this is especially true for those
patients whose urine showed a reduction in 17-ketone bodies,
However, the relationship between the enlargement of breasts
and the increase of phenolphthalein in the urine of male
patients has not been clarified,

D, Pathology of Infectious Hepatitis

Since the majority of infectious hepatltis patients suc-
ceed in recovering their health, any information on the
pathological aspects of the disease had to be obtained
from biopsies of infectious hepatitls patients. According
to incomplete current data, such blopsy specimens have
been procured from at least 4,000 infectlous hepatitis
cases, This does not take into account the number of un-
reported bhiopsies which were performed in all regions of
China, Therefore, the total number of biopsy specimens
obtained should surpass the number used for comparative
purposes. A certain Nanking hospital supplied the majority
of the blopsy specimens used for research, in comparison
with all other regions where biopsies were reported, This
Nanking hospltal was able to obtain 1,796 biopsy specimens
from a total of 1,685 patients.

Since, frequently, many of these patients do not show
any marked changes in liver function tests, biopsy specimens
of the liver tissue have been our sole means, in recent years,
for research study on the liver of infectious hevatitis pa-
tlents, ZEven so, it has always been rather difficult to

12



differentiate histological chenges in a normal liver and
in the liver of a patient suffering from a mild case of
infectious hepatitis, _

Up to the present time very little has been reported in
organized research work on the normal type of liver in a
healthy human being. The majority of "normal" livers
have occurted in those gases where liver ailments had been
suspected ciinically but wede found to, have had no histo-
logical changes after biopsies of the liver were made.

Or elSe the livers could have been basically normal in the
first place, Future research work on this subject, 1f
carried out, would greatly ald in the pathological diagnosis
6f mild non-icteric infectious hepatitls cases.

Typical cases of infectious hepatitis, and cases of the
jcteric type of infectlous hepatitis, show that pathological
changes in the liver basically conslsted of necroses of
the liver cells., Thus, even in the mild non-icteric type
of infectious hepatitis, pathological changes in the liver
would accompany any change in the liver cells.

For instance, during an infectious hepatitis epidemic
in a certain North China reglon, some of the cases were
found to have been due to interstitial hepatitis. At the
same time, there was also a possibility that these changes
in the liver could have been due to a mild form of infec-
tious hevatitis, and, therefore, 1t was difficult to dif-
ferentiate the liver tissue of this form of infectious
hepatitis from the tissues of a normal liver,22

It was observed that in the process of comparing the
more serious cases with the mild cases of infectlous hepa-
titis, necrosis of the liver cells was generally found to
be present in the former, Different degrees of pathologi~
cal changes can be present in the liver cells, a circun=-
gtance which is related to the degree of toxicity to which
the liver was subjected. Thus, in a few cases, a mild type
of toxic necrosis could manifest itself, while in some
other cases, even if necrosis is not evident, yet, proli-
feration of liver cells and the formation of doulbe nu-
eleated liver cells would occur very often; or else, an
infiltration of large and small liver cells would take
place (In general, newly developed liver cells are compara-
tively larger than others), If all these changes are
found in the liver tissue, then it indicates that the liver--
at some time or other-~had undergone a necrotic process.
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Valuable depeneration and flabbiness or recticularization
- of the liver cells are some of the most common pathologilcal
changes in this tyve of hepatitis, The hyaline appearance
of the hepatic cells ghow that slight hydropic degeneration
has occurred. The deep pigmentation of the cellular fluid
and the hyaline appearance of the liver cells state ¢learly
the development of toxic regressive changes in the liver
cells, Deep pigmentation of the nucleus in tHe liver cell
and the appearance of vacuole cells could be the precursor
of necrosis of the liver. Where red areas appear ln the
lobules, the cells within these red areas becoume immersed
in exudate, and thils clearly denotes a possible parechyma-
tous Infection of the liver.

Hsu and other research workers ﬁ5/have generally made
similar observations,

The Data submitted by the city of Slan demonstrated that
the liver in the non-icteric typeof infectious hepatitis
undergoes pathological changes which may extend through a
perliod of many years, without developing any signs of
cirrhosis of the liver, Reports from other countries state
that similar changes in the llver have been observed in
some cases for more than three years, without developing
any signes of c¢irrhosis of the liver (Smetana, 1954), There=
fore from ohservations of these pathological changes in the
non~icteric form of infectious hepatitis in China, no spe-
clal feature could be observed to differentiate it from
infectious hepatitis elsewvhere.

During this prolonged period where no changes could be
observed, 1t might have been vossible that only a few necro-
tic liver cells were centered in the lobules of the liver
and had not as yet spread to the perivhery of these lobules,
‘Thus, no interstitial proliferation of fibrinous tissue
would occur, and cirrhosis of the liver would not develop.

Ch'in and other research workers in Canton reported
that death from acute infectious hepatitis do not usually
show a necrotic process in the liver cells, for death may
have been caused by liver dysfunctiocn.?/ This 1s quite
similar to some of the cases found in other countries, re-
ported as "necrotic vrecursor types” of mortality.
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E: Research on the Etiology of Infectious Hepatitis

Research on the etioclogy of infectious hepatitis was
attempted quite late, but Chinese research workers have,
within' a very short timé, carried dut research work on virus
infectious diseases on.a large scale, Several places in
the nation are conducting investigations on the virus which
dauses infectious hepatitis. Almost all of the methods
dited on this subject throlghout the world have been dupii-
dated, Preliminary steps ‘in this type of research work have
already been attempted; and a few leads towards solving
the mystery have been uncovered.

For instance, in each of the regions where chicken embryo
grafts were attempted, uniform pathological changes in the
embryos were noted, Next, domstic animals, unusually in-
sensitive to the infectious hepatitis virus, were subjected
to various experimental tests to increase thelr sensitivity
to the virus, For example, since pregrancy would cause an
 exacerbation of the disease, gravid mice accordingly were
used in these experiments, so that they would be repeatedly
sensitized to the infectious hepatitis. virus. The results
achieved from these experiments thus were far superior to
any other results previously reported in any literature

on this subject. :

Tissues from a monkey's kidney, testicle, epididymis,
and pure tissue cells from one of the body's systems, Hela
cells, Detroit-6 cells and neurofibrosarcoma cells were
cultured with the virus. Although the experiments were
not quite so successful as expected, yet, preliminary
results have offered hove.

There currently is great hope that methods to prolong
the time of tissue culture can be found, so that an ideal
tissue cell for this kind of culture willl be found to ald
in the further research of the infectious hepatitis virus,

At present it 1s necessary to sarry out further experi-
mentation under stirict laboratory.conditions in different
laboratories, where the same materials will be used 1n
identical experiments, to make comparisons and also to ob-
gserve whether these experiments could possibly be duplicated.
Decigive conclusions could then be drawn from these and
from previous experiments, so as to form a firm basis for
any future experimental work. ‘
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Summary

During the past decade, under the leadership of the Com-
nmunist Party, rapid advances have been accomplished in
epidemiology, ¢linical regearch, laboratory tests, pathology
and etiology of epidemic infectious hepatitis. Improved
preventive measures have been instituted and much knowledge
has been accumulated from experiences derived from several
infectious hepatitis epldemics.

As yet, it has not been pessible to isolate the virus
causing infectious hepatitis, for, at present, no specific
diagnostic method has been found, Nor can there he any
elarification of the after-effects of infectious hepatitis
and the future healih of the patient. The effects of pre-
ventive innooculation, reiapse, and the questlon whether or
not the protraction of this diseases was due to constitutional
differences within each patient, cannot be decided at the
present time, Effective treatment of infectious hepatitils
is definitely lacking; therefore, greater efforts should
be made to reach the following goals: -

1. To continue to develop research work on the epidemio-
logy of infectious hepatitis, so that an early isolatlion
of the virus causing the disease can be made and an early
production of the vaccine carried out;

2. Large-scale research work should be carried out in a
search for non-specific diagnostic methods, so that early
diagnosis of atypilcal and mild cases of infectious hepa~
titls can be made;:

3., Research work on relapsing cases of infectious hepa-
titis, the cause of protracted courses of the disease, and
the fatlure of patients to respond to treatment should be
studied, so as to prevent any untoward effects of the dis~
ease upon the patient;

4, Traditional Chinese and Western-style physicians should
cooperate in thelr search for definite and specific methods
to treat infectious hepatitis, so that the menace of epi-
demic infectious hepatitis can be eradicated.
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BREAK THROUGH THE OBSTACLES TO INFECTIOUS
'HEPATITIS RESEARCH

[This is a transldtion bf an editorial in Chung-hua Nei-
kfo Tsa-chih (Chinese Journal of Internal Medioine;, Vol VII,
No 11, Peiping, 1959, page 1013.]

Infeetious hepatitis is a highly contagious dleease,
and since widespread epidemics have resulted, it 1is there-
fore very dangerous. The course of the disease and the tlme
required for the complete recovery of the patlent .ls quite
a lengthy process. A prolonged period of convalescence 1s
necessary to prevent any possibility of the disease becoming
chronic, or of the dlsease developing into cirrhosis of
the liver.

Of the more frequently observed acute infectious diseases,
this is the one which is least understood, and, because
of this fact, preventive measures against this disease have
been inadequate.

Infectious hepatitis is an oral-intestinal infection.
At present, no satisfactory explanation has been given for
the dieease in its epidemic form, nor what speclal charact-
eristics of this disease would contribute to the develop-
ment of the disease in its epidemic form. In cases where
long incubation periods occur, and in cases of atypical
non-icteric forms of infecticus hepatitis, the incldence
gate has been much higher than in any other forms of the

isease,

Such infectious hepatitis cases increase the difficulties
of epidemiological investigation, Thus, it is practically
impossible to concede that the disease 1s definitely trans-
mitted through the oral-intestinal tract or by means of the
inoculation of infected serum. There is the further possibi-
lity that the disease is transmitted through the resplratory
tract, and this has been claimed by some research workers.

The contaglous period of the disease definitely occurs
during the latter part of the incubation period. There is
no proof that this may be due to a protracted period of con-
tagion, nor can anything be definitely said concernlng the
length of this contagious period. These clircumstances have
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made preventive work rather difficult, for there 1s the ques-
tion of the time required to lsolate acute cases of infec-
tious hepatitis, and [also the question] whether patients
iuffering from ¢hronie infectiouis hepatitis should be iso-
ated.

No standard clinical diagnﬁﬁtla measures have been estabe
lished for dlagnosing the noh~lcéteric type of infectious
hepatitls, and it is difficult to diagnose this {ype of
infettious hepatitls, for there are no specific¢ character-
18%tics td differentiate this type of infectlous hepatitls
from any other typés. Such cases are often scattered among
many other types of hepatlc diseases, and 1t has always
been rather difficult t6 extract any information on the
patient's contacts, since many of these patients have had
long incubation periods before the disease was manifested,
and too long a time has elapsed for patients t0 recall

guch detalls.

A more objective method for the dlagnosis of thils
disease 1s through the palpation of an enlarged llver,
However, the significance of this diagnostic method 1s 4irf-
ficult to estimate, since, in children end a few adults,
the liver can be palpated only in the upper right quadrant
of the abdomen,

Present c¢linical dlagnostic methods of infectious hepa-
titis have been made by examination of histologlcal sectlons
obtained throush biopsy, and in accordance with the follow-
ing leboratory diagnostic methods:

(1) Various laboratory tests which determine the
amount of bile pigmentation.

(2) Tests to determine the quantity of albumin in
the blecod serum, as well ag the changes in the quality of
the albumin causing the various flocculation reactions ob-
served in these tests. :

(3) The determination of enzyme function (aldehydes
for enzyme reduction, which change into aminopeptidase),
for estimating necrosis of liver cells and checking the in-
crease of iron in the liver -cells,

The first laboratory dliagnostic test is obviously

of no use in determining the non-icteric forms of infectious
hepatitis. The last two types of tests show a relation
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between the severity of the disease and the type of posi-
tive reactions produced by these tests, or a direct ratio
can be found hetween these tests and the amount of damage
incurred by the liver cells, However, when these tests have
been considered to be ne%atiVe, it does not mean that a
diagnosis of mild infectidus hepatitis can be dismissed.

Non-icteric infectious hepatitis is not only found in
the majority of the cases, but it is of the utmost signi-
ficance from the standpoint of epidemiology. Since this 1s
a mild form of infectious hepatitis, immediate treatment
is not provided very often, so that there is a great possi-
bility 'for untreated casses to develop linto chronic cases.

For the past ten or more years, nothing new 1in the way
of treatment has been éveloped, except for the administra-
tion of broad-spectrum antibiotics, adrenocortical sterolds,
or Ku amino acids, for comparatively severe cases before
coma sets in or in cases of liver dysfunctlon, but some good
results were produced. Patients are generally advised to
inerease the nutritional value of their diets, and rest
in bed is indicated.

There is a lack of effective measures of treatment,
especially in chronic cases-- and especlally so 1n cases
whieh have a combination of so-called lliver symptoms re-
sulting from an attack of hepatitis, Symptoms of protracted
discomfort in the upper right quadrant, anorexia and mental
depression, ete,, often persist and prevent the complete
recovery of the patient as well as his ablility to work.

Immediate action is necessary to further the study,
research, extension, and the summarization of all effective
Chinese traditional medicines and methods for the treatment
of acute and chronic infectious hepatitis., There 18 a
dearth of material on effective medsures to aid the recovery
of the patient and prevent after-effects of an attack of
infectious hepatitis.

It has been generally assumed that the ratlo of infec~
tious hepatitis cases developing into cirrhosis of the liver
was not very high, but this does not offer a definlte response
to the question of how many of these cases do eventually
develop into eirrhosis of the liver and what factors would
encourage this development. At present, exact information
on this subject cannot be supplied from the data on hand.
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. The guestion of the kind of immunity & patient would
feceive after an attack of infectlous hepatitis, as well as
whether there would be & possibility of reinfection, has

not &s yet been answered: - :

The mode of infection is How krown, as well as the fact
that.differences in the type of immunity and in the length of
the incubation period dbuld be used to divide the disease
irito A and B types. However, it still cannot be determined
whether there are any other types of infectious hepatitis,

From each of the above~mentioned points, it cah be
clearly observed that, during the past decade or so, no
important progress has been made in solving the many pro-
blems relating to this disease. The most important problem
which must now be solved is the isolation of the virus
of infectious hepatitis.

Common laboratory animals and a few rarely seen animals
were used in laboratory tests to isolate the infectious
hevatitis virus from speclmens obtained from patients.

The results were all negative. Even though [articles in
goreign literature had already discussed the isolation

of the causative virus of infectlous hepatitis in certaln
laboratory animals such as white mice, guinea pigs, and
large white rats, nevertheless, these results have not been
completely verified,

A ceptain amount of difficulty is involved when animals
were used in isolating the virus., For linstance:

(1) There is & possibility that the animal itself
has a latent viral infection of the disecase;

{2) The isolated "infectious hepatitis virus" caennot
provpagate itself in succeeding sgenerations, nor scan it
generally produce a change in the liver;

(3) Convalescent serum was not established as being of
value in the treatment of infectious hepatitis, according
to the results of laboratory tests.

Thus, even though success has been reported along this
1ine of research by research workers from many other places,
yet, their results have not been publicly recognized. Many
of these research workers have reported isolatlng the virus
in an embryonated hen's egg. But no special characteristlcs
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were developed in the.inoqulatedléhicken embfyo, which
would denote thé development of the disease, or of any
variations or transformativbns, Therefors, it cannot

be determined at this £imé whether the infectious hepatitis
virus 1is capable of propagation within a chick embryo.

In general, laboratory research workers usually test
for the reactions by means of complement-fixation teats or
blood c¢ell agglutination tests to establish the Presence
of the infectious hepatitis virus. It is strongly urged
that frequent adjustments shcould be made in the application
of these tests, because the complement-fixation tests are
not always reliasble. This is because the results have not
been sufficient to provide a final and definite conclusion,
the reasons for this are as follows:

(1) The serum of infectious hepatitis patients often
reacts readily and non-specifically to the various antlgens
used in the complement-fixation test:

(2) Necrosis of liver tissues of infectious hepatitis
patients will cause another type of non-specific reaction:
the production of anti-bodies in the albumin of the liver
tissue. This phenomenon was observed as early as 1933,
when serum reaction tests of yellow fever victims were being
verified in laboratory tests, The same kind of non-specific
results were observed in the agglutination reaction of the
red blood cells in infectious hepatitis patients,

Due to0 the development of research in the culture of
the infectious hepatitis virus within the past four or five
years, many research workers have been optimistic about the
application of this method in isolating the virus of in-
fectious hepatitis. However, up to the present moment,
no article has cited any definite results along this line
of research. .

At present, it would be more feasible if one or more
research organizations would collect the already isolated
virus from material produced asa result of preliminary
laboratopy steps, and then would compare the neutralizatlion
reactions of convalescent serum, taken from a patient having
a positive diagnosis of infectious hepatitis, with [reactions
of ] other types of serum, Control serum should be provided
from patients suffering from other types of hepatic diseeases,
but not from infectious hepatitis. 1In this way this import-
ant scientific problem, which has been so baffling to re-
search workers, can be speedily solved.
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This suggestion on the part of the Communist Party was
specifically aimed at rooting out superstition, providing
freedom of thought, and promoting a technical revolution
on a large scale; By nmeans of thé combined efforts of all
medical workers in Chind, the problem of isolating the in-
fectious hepatitis virus cquld then be solved at an early
date, After the infectlolis hépatitis virus had been de-
finitely isolated, the problems invclving epidemiology,
prophylaxis, clinical dlagnosis, and treatment for various
related forms of the disease could be edsily solved with
a single stroke of the sword.

Above all it 1s very important not i¢ be too conservative,
for this would impede progress in the isolation of the in-
fectious hepatitis virus, nor should thcse methods and pro-
cedures, which have been mentioned in literature as being
unsuccessful, be duplicated.

The following methods are not being fully utilized at
the present time:

(1) Various methods to administrate or inoculate
medication in laboratory animals to create physiological
changes in the animals, so0 that they would become sensitive
to the infectious henatitis virus by virtue of a reduction
of their lmmunity to the disease, have not been carried out;

(2) In addition to applying the usual methods in se-
lecting speclmens from infectious hepatitis patients for
inoculatlion of laboratory animals, other methods--which
would closely approximate the natural epidemic environment--
should be attempted;

(3) Methods should be euployed to prolong the life
of liver cells or of carcinomatous liver cells under condi-
tions specifically provided for_tlissue culture, and studies
should be undertaken [to devise] different methods by which
specimens can be inoculated into different cells for culture
and for the propagation of the viral specimen;

(4) Biochemicals which have already been selected
for experimentatlon should be studied for thélr reactions,
so that they can be used to examine specific forms and
be of special significance in detecting the presence of
the infectious hepatitis virus, after lnfection by the virus
has oceurred in the body.
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RESEARCH ON THE ETIOLOGY OF INFECTIOUS HEPATITIS®
[from the articlel

CHINA'S AcHIEvﬁMENTs 1IN THE STUDY OF LIVER DISEASES

tN THE TEM YEARS SINGE THE FOUNDING OF THE STATE

[This is a translatlon of an excerpt from an article
written by P'an Ch'i-ying, and others, in Chung~hue Nei-k'o
Tga-chih (Chinese Journal of Internal Medicine), vol VII, No
11, Peiping, 1959, page 1028. )

At the beginning of the fourth quarter of 1958, many
of the laboratories included in the regions of Ch'ang-ch'un,
Mukden, Peiping, Nanking, Shanghal, Ch'ang-sha, Canton, etec.,
had started investigative work on the etiology of infectious
hepatitis.,

Ten kinds of animals (monkeys, white mlce, guinea pigs,
large white rats, dogs, cats, suckling pigs, goats, rabblits
and moles (ti-shu) and seven kinds of birds and fowl (chickens,
pigeons, serinus canarea, gray thrush, parrot, "hsiang-ssu
niao" and quail) were used in the experiments--performed
in all the laboratories=-to isolate the infectious hepatitis
virus, Many procedures and lnoculaillons were gelected to
be carried out on certain laboratory enimals for thls ex-
periment.

It was discovered that monkeys (the Rhesus monkey; weight,
three kilograms) seemed more sugceptible to infectious hepa=-
titis, for positive symptoms of the disease were observed
in the monkey from the various physiological changes in its
body and from the reactions of biochemical tests.

A total of five monkeys were infected with the infec-
tious hepatitis virus, and all were found to have enlarged
1ivers (before the monkeys were infected with the disease,
their livers were not palpable, but afterwards the largest
1iver could be felt two millimeters below the costal region);
two of the monkeys had markedly elevated temperatures; bile
was found in the urine of two others, and punch~biopsies of

¥ This research material on the etiology of infectious
hepatitis was contributed by Dr Wu An-jan.
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thé liver in all five showed only slight changes in the liver
tissue, '

No indication of any 4ppreciable change as a result of
these experiments was demonstrated in the other animals,
even after X-ray radiation and resections had been per-
formed on the spleen and adrenals to decrease the animals’
resistance to the virus. No inerease was detected in the
gsensitivity of any animal to the viral infection of in-
fectious hepatitis,

Experimentation with chick embryps showed a few changes,
after specimens of the wirus had been injected into the chick
enbryo. During the perlod of infection, and after the
chick embryo had been inoculated with the primary viral
specimen or with viral descendants from the primary viral
specimen, characterisiic. changes were noted in the liver
of the chick embryo, which followed a definite course of
change which was directly related to the degree of patho-
logical change in the liver. For instance, pathological
changes in the liver cells, such as necrosis, shrinkage
or flabbines of the liver, were quite evident,

Antigens developed in the chick embryos, and the reactions
to the convelescent serum in the complement-fixatlon tests
were positive. However, this reaction is of an unusual
nature, and therefore it is difficult to define exactly
the significance of these results. o

The four types of embryonic liver tissue used in the
culture of the infectious hepatitis virus included human
tissues and those of the chicken, duck, and quail. Tissue
cells from the human amniotic-sac, monkey kidney, and human
embryonic musculocutaneous tissue, as well as Hela cells,
neurofibroma cells, and Detroit-5 cells were used to 1isolate
the infectious hevatitis virus. No viral specimen has been
discovered which would cause pathological changes in the
tissue cells, and at present thls type of research work is
still being carried out.

1040 - END =-
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