IgM levels and [gh-mediated immune responses in patients with
acute hepatitis A, acote hepatitis B and chronic HB antigenaemia
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SUMMARY

[mmunaglobulin M (lgM) levels and their relationship to isohaemugglotining, febrile

agelutinins, sheep cell agplutinins, and rheumatodd factor were measured in patients

with weote hepatitis A, aeote hepatitis B, chronie hepatitis B antigensemia, and

normal contrel populations, Significant lgM elevations were observed in both

Lypes of weule heputitis, but net in chronic hepatitis B antizgenaemia.

There was no correlation of the Igh level with etther the prevalence or titee of any
[ -medizted immune response studied. These data suggest that the [eM elevations
in both types of hepatitis may reflect virus-specific 1M svathesis,
INTREODUCTION

Smooth muscle and mitechondrial antibodies occur in both acute hepatitis A and [
suggesting that their presence may relate to liver cell dumage rather than to the type of
hepatitis (Vischer, 1970 Fareow er af, 19700 Wrighr, 19700, Pricr to the differentiation of
acute hepatitis, hizh prevalences of rhewmatodd Taetor (RF) were demonstraied in liver
dizease i Bonomo, LoSpallute, & Zifl, 1963: Atwater & Jacox, 1963): since then, 1t has been
shown that the prevalence of RF in acute hepatitis B may range fraom 406 to 94%7 (Ziepenfuss,
Miller & Rossman, 1971; Dudley, (Shea & Sherlock, 19731 The prevalence of RF in
parients with acute hepatitis A has not heen reported,

[nan carlicr report from this laboratory (Peters & JTohnson, 1972), a polyelonal inerease of
el was found in patients with acute hepatitis A, Normal control groups and chronically
untigenuemic groups were not evaluated ; however, others have indicated that [ebM elevations
probably cccurred in both types of hepatitis, Unfortunately the association of [gM elevations
with non-specilic immune responses such as rheuomatoid fuctor s unknown. 11 correlation
were present, we could argue that hepattis causes o non-specific stimulation of the immune
svatemn, and that the prevalence of smooth muscle antibodies is a4 consequence of this
stimulation. Conversely, the abseoce of any correlaton would sugpest that the elevaled
lohd was speciflic anti-viral antibody, a response analogonus to that of tvphoid immunization
cAlemeier, Bellanti & Buescher, 19697 We have therelore expanded our inial study of
lah levels to include chranically antigenaemic patients and controls. In addition, several
leh mediated functions were evaluated in each group of patients.

MATERIALS ANID METHOIS

Sera were dreawn from patients with acute hepatitis at the Hospital Saoto Tomas in Panaima, and Gorgas
Hospital in the Canal Zene, Chronically hepatitis B (HBY antigensemic bloed donors fram Hospital Santo
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Tomas and Gorgas Hospital, and chronically HE antigenacmic Gruaymi [Indians were also studicd: those
groups were compared with non-antigensemic control groups from the same populations. No stiernpt was
mde L lingnose o classify the presence or severity of chromic hepatitis. Additional socio-ecanomic and
cultural information regarding these hospital and Guaymi populations is published elscwhere (Peters &
Johnson, 1972 Beeves of af, 973,

Lehd levels were determined by radial inmmunedifusion (Mancini, Carbenara & Herermans, 19635} using
antibody-in-agar plates and a standard serum (Melay Laboratories, Springfield, Va1 as previously described
{Peters & Johnson, 19720 The presence of HB, Ag was determined by complement fAxation test {Purcell
eral, 19691 and by radioimimunopresipitation (Lander, Alter & Purcell, 19711,

Al sera were wsted for sheep cell agslutinins, isohaemagglutinins, febrile agglutining, and rheomatail
factar, All of the tests were performed in 'L shaped microplates (Linbro Chemical Company, New Haven,
Conr, after proper contrals assured us that no significant differences were introduced by this adaptaticn.

Swimrneife group D Gyphodd O fsomatic 9, 12, 108 2483-527), and Typhoid H (Magellar d, lor 2482-515)
antigens rom Lederle Diagnestics (American Cyanamid Corporation, MNew York ) were used for the deter-
mination of anti-typhoid H and O titees.

Isehaemagelutining were determined using typed human red blood cells ar a final concentration of 13"
as described by Arskine (1963).

Heteraphile antibodies were determined using a final concentration af 0:7%, washed sheep ervibrocvres,
hur otherwise the method as outlined by Kracke {1 %4 11 weas followed,

Larex particles (RA-test, [o1 0376V002A 1) from Hlvland Laboratorics (Costa Mesa, Calif ) were used L
test for rheumateid factar, Sera wese initially sercened at 2 12 20 diletion in bosale-bullered saline, 11 8.2
(Ringer & Plote, 19563 and positives were 1ired by serial twa-Tald dilations of serum in the same butfer.

A Wilcoxon two-sample rank test (Armitage, 19713 was used 1o compare median titres of each araup for
significant differences. In addition, a rank correlation coefficient Armitage, 19717 was computed Tor Tgh
and ¢ach of the other titres: each correlation was then tested for significance.

ELESULTS
Patient groups, sample sizes, and 1gM levels are shown in Table 1. Although no significant
differences were observed between [gM levels of chronic HB antigenaemic groups and their

Tance I Ighd levels inosers of scute hepatitis patients, chionic HE anti-
gendemic patients, and normal control populations

Mumber  Median s

Papulation Patient catcgory tested IgM*  walue
Hospital Sante Mormal Blood donars 40 184
Tomas n.s. %
Chronic HE antigenaenia 12 |4
= e
Acute hepatitis B 22 245
= (-0l
Acute hepatitis A 24 243
Crorgas Hospital - MNormal blood donors 42 147
N.5,
Chronic HE antigenasmia iy 114
= (1
Acute hepatits B El] 239
= {r0
Acure hepatitis A 23 S0
Guavmi Indians Narmal 47 2603
[} =1
Chronic HB antigenacoiz 40 282

# Tad expressed in international unitsiml,

s = Mo significant dilference found.

= Guaymd Indian median 1gM level significantly grezter than any other
normal populiton group tested (7 <0001,
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appropriate normal conteols, 1gM levels were significantly greater (P 0-05) in donors from
Hospital Santoe Tomas than in donors from Gorgas Hospital, Normal Guaymi Indians had
significantly higher (7 =0-001} 1gM levels than donors from Santo Tomas,

Both hepatitis A and hepatitis B patients from Gorgas and Santo Tomas Hospitals had
IgM levels that were signilicantly greater (£ <0-01} than blood donors at their respective
hospitals, Inaddition, both groups with hepatitis A had levels of 1gM that were significantly
higher {7001 than groups with hepatitis B rom the same hospitals,

Cnly one significant difference was present with respect o the prevalence of sheep cell
agglutining, febrile agglutinins, isohaemagglutining, or rheumatoid factor: signilicantly
higher titres of anti-typhoid H were present in Gorgas Hospital HB antisenazemic donors
thao in their normal controls.

The prevalence of rheumatoid factor (tires 2 0 200 ranged from 10 3% among patients
with hepatitis, and from 3 to 267 among chronically antigenaemic patients and controls,
but no significant differences in prevalence or titre could be demonstrated between any of
these groups. _

DISCUSSION

Our data indicate that the lgM elevations that we earlier found associated with acute
hepatitis A alsoe occur in acute hepatitis B, although such elevations are significantly lower
in hepatitis B than in hepatitis A, We have shown also thal IgM levels in three different
groups of chronically antigenaemic patients are not elevated, suggesting that these groups
miy have an altered response to the HB antigen. However, such g hypothesis can only he
tested by a prospective study of TgM levels in acote hepartitis B patients developing chranic
antigenaemia, Only one such panent was discovered in this study, and his 1gM was elevated
at the tme of onset of his hepatitis,

We were unable to demonstrate any association of elevated 1ghd and either the prevalence
or litre ol rheumatoid factar, sheep cell agglutining, anti-typhord H. anti-typhoid O or
isohaemagelutining, This observation suggests that the elevated TeM may represent specific
immune stimulation, a response analagous to that observed following typhoid immunization
EAltemeier ef al, T969), This hypothesis could be tested by absorption of acute sera with the
infecting agent: when acute sera from patients vaccinated with typhoid were absorbed with
the vaccine, decreases in the elevated [eM could be demonstrated (Altemeier er ., 1969,
However, we cannot exclude the possibility that the Tgh s non-specific since lurse increases
in IgM may be rellected by only small increases in the parameters of [gM functions that we
measured.

The reasons for the ohserved differences in [gM levels amang the normal control popula-
Lions i our study s not clear, TeM levels show signilicant variation among black and white
races i the United Staces (Miller e wf., 1969 Lichtman, Vaoghan & Hames, 1967} in one
study (Lichtman er of, 1967), 1gG levels were observed to vary independently of socio-
economic variables. In a more recent study (Billewicz er of., 1974) genetic determinants
appeared to influence Tghd, 1pG, and [gl levels. Although the significant elevation of Tz
levels for the relatively homogeneous population of Guaymi suggests thal such genetic
luctors may also be important determinants of such levels in our populations, socio-
economic variations among the groups do nat permit any rigorous analysis,

Likewise, we can offer no explanation for the relatively low prevalence of RF in our
patients with acule hepatits B and chronic HB antigenaemia, The prevalence of rheumatoid
factor may have racial determinants (Lichtman er af, 1967) but in the absence of other
factors. we would expect North Americans in Panama to have a prevalence of RF similar
to that abserved in the United States.

I the United States, HB antigenic subtype ar s found in about hall af all cases ol acute
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sporadic hepatits, but only infrequently in chronic HB antigenaemia (Halland ef al,
1972). Similar rates of sublype av have heen observed in persons with chronic HB anti-
genacmia in Panama City, but the rate in persons with acute sporadic hepatitis is anly 19%
(Peters er of,, 19730, Although these differences in HB subtypes could account Tor the lower
prevalence of RF in our patients with acute hepatitis, the differences do not explain the
lower prevalence of RE in our groups with chronic HE antigenaemiz.

The anly significant difference in the lgM-mediated functions studied, that hevween
anti-typhoid H titres of antigenuemic and normal blood donors at Gorgas Hospital has no
suitable explanation, but may be related Lo sampling errors or differences in the level of

typhedd immunization.
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