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sciousness, but she remained unresponsive to commands. During this time
she was oliguric with a urinary output of 363 ml/24 hours.
Labour occurred spontaneously 18 hours after adhiission and-rapidly

progressed to a normal dIivery of a stillborn baby boy- weighing 2500 g.
After delivery the patient's degree of consciousness improved rapidly, and
within an hour she was able to answer questions appropriately. Within the'
next'24 hours her cardiovascular state improved and the dobutamine
infusion was withdrawn as urinary output returned to normal.
Computed tomography of the liver was repeated twice: eight days after

admission the attenuation value had risen to 48 Hounsfield units and by
21 days it had returned to normal at 55 Hounsfield units. A liver biopsy was
carried out on the twelfth day afteradmission and showed preservation ofthe
normal architecture with prominent cholestasis, small areas of liver cell
necrosis, mild inflammatory infiltrate in the portal areas, and some
microvesicular fatty change. These features were consistent with resolving
acute fatty liver ofpregnancy.
Over the next two weeks results of liver function tests continued to

improve and, after an initial rapid fall in aminotransferase activities,
returned to normal four weeks after admission. Fifteen months later the-
patient was still well.

Discussion
The differential diagnosis of a.patient presenting with hepatic

failure in late pregnancy includes acute fatty liver of pregnancy,
acute hepatitis, and deterioration of chronic liver disease. Exact
diagnosis, on which management will depend, can often be made
only after a liver biopsy has been performed, a procedure that is
hazardous ifliver failure is associated with coagulation dirders. In
our patient the diagnosis of acute fatty liver of pregnancy was
initially suggested by the typical history of prodromal malaise and.
vomiting and the rapid onset of hepatic encephalopathy with
profound hypoglycaemia and only small increases in' transaminase
activities. Although there was some improvement in th* egree
of consciousness with correction of. the hyoglycemia, the ap-

preciable improvement after delivery was also typical of acute fatty
liver of pregnancy.4
Computed,tomography has been shown to be an accurate method

ofestimating the fat content ofthe liver.5 It can be used to assess the
overall pattern of fatty change and is not prone to sampling errors
with non-uniform fat distribution, which may occur in liver biopsy
specimens. It is non-invasive and has the advantage ofproviding an
immediate result and may be safely carried out in the presence of
coagulation abnormalities. In our patient computed tomography
established the diagnosis of acute fatty liver of pregnancy within
three hours ofadmission, thus facilitating her further management.
Computed tomography'of'the liver in late pregnancy is'a fairly

,safe technique. Studies in our radiology department -using an
Alderson Rando anthropomorphic phantom show that the inci-
dental dose of radiation from a single 8 mm computed tomographic
slice, 6 cm away) at mid-hepatic level results in a,dose to the fetus
that is kss than that given by a single posteroanterior fetal x ray
examination (unpublished-data).

This case confirms the value of computed tomography in the
diagnosis ofliver disease oflate pregnancy. We con'sider that further
studies are indicated and suggest that this technique may become
the invetjga!on of choice for acute- fat- liveof pregnancy.o
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Detection of lymphocytotoxic antibodies in relatives of, atient
with type I diabetes
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Abstract
Concentrations oflymphocytotoxic antibodies were measured in
serum samples from 19 patients recently diagnosed as having
type I diabetes and 43 healthy relatives (33 consanguneous and
10 non-consanguineous). The specificity of the reaction Sas
tested at 150Ci and 37°C against: T lymphocytesOand p d
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helper/inducer and cytotoxic/suppressor, subsets. The con-
centrations of lymphocytotoxic antibodies in each of the three}
test groups were significantly higherthan those in' controls (type I'
patients, p<OOOS; consanguineous relatives, p<OO1l;ad non-
cwosanguineous relatives; p<.0O"2). The frequency of detection
of the antibodies was Aso -greater in each of the study groups
(p<.O p<O*OI,0 and p<OOS, respeetivew). Cytotoxcity
affected'both- ubsets at'l5°C but only cytotoxic/suppressor cells,'
at 370C.
The finding of lymphocytotoxic antibodies in healthy relatives.'

of type I diabetics, irrespective of consanguiinity, suggests that
an environmental agent such as a virus is at least partially
responsible for this lymphocytotoxic effect. Furthermore, the"
residual cytotoxic/suppressor cell killing- at 37MC could, exwlaii
the defect of suppressor cells observed iaXthese patients.

Introduction'"'
Lymphocytotoxic antibodies occur in several nimmu1ological
diseases in which viral infection is suspected to play a part inj
pathogenesis." Their extensive characterisation in patients withl,
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systemic lupus erythematosus has shown that they include both
IgM and IgG classes,4 require specific temperature conditions for
cytotoxicity in vitro,5 and react with both major subsets of T
lymphocytes.6 This reactivity and the effects (both cytotoxic7 and
non-cytotoxic8) noted at 370C have implicated lymphocytotoxic
antibodies in immunoregulation. Messner and De Horatius
observed lymphocytotoxicity in a high proportion of serum samples
from subjects in regular contact with patients with systemic lupus
erythematosus, irrespective of consanguinity.9 They concluded that
a transmissible agent contributed to the development of lympho-
cytotoxic antibodies in these subjects.

Similar questions regarding pathogenesis apply to type I diabetes,
as disturbances of immunoregulation are suspected and it has been
proposed that viral infection is important in mediating pancreatic
injury. Indeed, lymphocytotoxic antibodies have been found in
many patients recently diagnosed as having type I diabetes and also
in experimental models of the disease.2 '° If this lymphocytotoxic
activity in type I diabetes reflects viral activity (at least in some
patients) then it might be expected to occur in healthy relatives in
regular contact with these patients. We therefore examined the cell
specificity and temperature dependence of this reaction, these being
factors likely to influence its immunoregulatory potential, in 19
families each containing one member recently diagnosed as having
type I diabetes. Thirty three consanguineous relatives and 10 non-
consanguineous household contacts were also available for
investigation.

Subjects and methods
Patients and relatives-Nineteen patients with type I diabetes (mean age 15

years; range 2-40) were studied over 12 months. Blood samples were taken
during their initial admission to hospital to stabilise their disease; no other
selection criteria were used. All had been diagnosed during the two weeks
before admission. At the time of sampling satisfactory control of blood
glucose concentration (<12 mmol/l (216 mg/100 ml)) had been achieved in
all patients, and none were ketotic. Thirty three consanguineous relatives
(21 parents and 12 first degree siblings) and 10 non-consanguineous
relatives of the patients were also studied. One relative was available in seven
cases, two relatives in five cases, three relatives-in three cases, four relatives
in three cases, and five relatives in one case. All relatives, except one parent,
were in regular household contact with the patients. These subjects were
well, and none had a history of immunological disease or recent infection.

Control subjects-These comprised 34 healthy medical and laboratory staff
and 20 parents (matched for age and sex with the parents of the diabetic
patients) of children undergoing major urological surgery. This second
group was studied because of the possible immunological effects of stress on
the relatives of ill patients. The first control group (staff) was tested
intermittently throughout the study to assure no appreciable change in the
distribution of positivity for lymphocytotoxic antibodies. Samples from the
second group (parents) were taken regularly throughout the 12 months of
the study.

Purification of T cell subsets-High concentrations of helper/inducer
(OKT4 positive, Ortho Labs) and cytotoxic/suppressor (OKT8 positive)
cells were prepared by the following method: (a) Ficoll-Hypaque centrifuga-
tion of fresh heparinised blood and subsequent fractionation with nylon
wool (to obtain purified T cells); (b) these T cells were incubated with
monoclonal antibody to either the OKT4 or OKT8 positive subset for 30
minutes at 20°C; (c) the mixture was further incubated at 37°C for 90 minutes
in the presence of rabbit serum as a source of complement (to cause lysis of
unwanted cells); and (d) lysed cells were removed by further Ficoll-Hypaque
centrifugation. Cell purity was around 90% for each subset, as confirmed by
immunoperoxidase staining with the respective monoclonal antibody.
Measurement oflymphocytotoxic antibodies-This assay was based on that of

Terasaki and McClelland, as modified by Quin et al." 12 Serum samples were
stored in liquid nitrogen (and not thawed) before assay. Each sample was
tested against three target cells-namely, T cells purified with nylon wool,
OKT4 positive cells, and OKT8 positive cells. The assay was performed by
incubating target cells (2 x 106 cells/ml) with undiluted test serum and
subsequently adding rabbit serum as a source of complement to achieve cell
lysis. The final mixture was incubated for three hours at 15°C (or 37°C) and
killing of cells assessed by trypan blue exclusion. All samples were assayed at
15'C, and 14 of these (once found to be positive) further examined at 37TC.
Five normal serum samples were tested simultaneously in each assay
performed at 370C because of greater intra-assay variation at this higher
temperature.

Statistics-Overall differences in data for the four groups were tested by a

Kruskal-Wallis one way analysis of variance and x2 (2 x 4) analysis. The
differences in concentrations of lymphocytotoxic antibodies between serum
samples from controls and those from each of the three study groups were
assessed by the Wilcoxon test for unpaired samples. Differences in
frequency of samples positive for lymphocytotoxic antibodies were assessed
by the x2 test with Yates's correction and a two tailed Fisher exact test.

Results
Frequency and specificity of lymphocytotoxic antibodies-Figures 1 and 2

show the data for the four groups. Preliminary analysis showed overall
differences in both the concentrations of antibodies (p<0005; Kruskal-
Wallis test) and the frequency of samples positive for antibodies (that is,
lymphocytotoxic antibodies >18% killing, p<O005; x2 analysis). Specific
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FIG 1-Concentrations of lymphocytotoxic antibodies in normal controls,
patients with type I diabetes, and consanguineous and non-consanguineous
relatives.

analysis of individual groups showed that the concentration of antibodies
was significantly higher in each group than in controls: type I diabetic
patients, p<OO005; consanguineous relatives, p<O0OOl; and non-
consanguineous household contacts, p<O002 (Wilcoxon's test). The
frequency of samples positive for lymphocytotoxic antibodies was also
greater in each of the test groups: type I diabetics (9/19 positive),
p<O0Ol; consanguineous relatives (14/33 positive), p<O0O1; and non-
consanguineous relatives (4/10 positive), p<O05 (X2 analysis with Yates's
correction). These p values were confirmed by Fisher's exact test (p<O0Ol,
p<001, and p=0 035, respectively).

At least one healthy member of 12 out of the 19 families was positive for
lymphocytotoxic antibodies. In four families two members were positive,
and in one family three members were positive. Only one of the 20 parents of
children undergoing major surgery had antibodies >10%. The levels of
killing of lymphocytes in each of the groups of diabetics and their relatives
were significantly higher than values in this group of parents (p<0-001 for
each group).
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Serum samples from both diabetic patients and their. relatives showed
predominant kiling of OKT4 positive cells when tested at 1.50C. In
contrast, there was significant residual OKT8 cell killing, at 370C, while
,OKT4 cytotoxicity was negligible when tested at this higher tempe,rature
(fig 2)-. -.- - ,

80 OKT4 OKT8

~60

40.

E
-J

20 L

0
150C 37°C 37°C3G

FIG 2-Comparison of serum concentrations of lymphocytotoxic antibodies at
15°C and 37°C against highly concentrated OKT4 and OKT8 positive cells.
Values at 37°C were derived by subtracting the highest concentration of
lymphocytotoxic antibodies in five normal serum samples from that observed in
test samples.

Discussion
Thisstudy shows the high incidence.ofserum lymphocytotoxicity

-in both patients with type I diabetes and their.healthy relatives.
Although the mean age of the control and test popntatins differed,
there is no evidence to suggest that the concentration of lympho-
cytotoxic antibodies varies noticeably within the oveall age range
used in this study (it increases somewhat after the age of 60). The
frequency of antibodies in the patients with type I diabetes was
slightly higher than that observed by Serjeantson et al,2 and this is
probably explained by our restrition of sampling to within 14 days
of clinical diagnosis.
Three pieces of data.suggest that an environmental agent-such

as a virus-was responsible, at least in part, for this serum
lymphocytotoxicity. Firstly, several studies have shown the re-
liability of serum lymphocytotoxic antibodies as a non-specific
marker of recent viral infections.'3 Secondly, the concentrition of
the antibodies declines progressively in most patients within the
first year after diagnosis.2 This pattern contrasts with that observed
in patients with autoimmune diseases, such as systemic hipus
erythematosus, in which serum lymphocytotori'city persists--for
many years.'4 Finally, the. detection of the antibodies in non-
consanguineous contacts suggests that non-genetic factors influence
the frequency of this reaction. While it is recognised that environ-
mental stress may also alterimmnunological function, we did not.find
a significant rise in-coctentratiot of the antibodies in.the parents of
children undergoing major- surgery. Furthermore, we have not
observed appreciable lymphocytotoxicity in subjects with-non-
specific upper respiratory viral infection (unpublished findings).
The effect of lyrusphiytotoxic antibodies i immunoregulatory

functio~n in vivo reins contentious..Though maiu killing
(predominantly;aaist te OKT4 subst Xas observe:d ~ta 150C in
vitro, -we found signiXant residual cyltooxicity against the OKT8
subset when serum samples were retested at 37°C (OKT4 cell killing

had fallen to negligible levels at this higher, temperature). This
finding could explain.the defect in function of.suppressor cells
(contained within the group of cells staining for the OKT8
phenotype) that Jias been described in paieits with.typejI
diabetes.'5 ", Our data do. not necessarily, however, implicate
lymphocytotoxic antibodies in the pathogenesis of pancreatic
injury. Indeed, wedid not define the duration of thexeaction before
the onse,t of linipal diabetes. If lymphocytotoxic antibodies are
foun,d_,toQhWve a-role in -mediating damage of islet cells then purified
antibodies might provide a suitable probe for examining antpgnon
the surface of lymphocytes, which are relevant to the mediation of
this damage.-

We thank Drs G Antony andW Kidson for allowing us to study their
patients.
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100 YEARS AGO-.

A man, styling himself "Professor" Stephen.Jarrett, carrying on the business
of,aherbalist at Croydon, was summone4 by the Commissioners of Inland
Revenuefor selling certain-medicines without paying. duty on tie same. An
officer of Inland Revenue purchased at the defendant's shop a bottle of
"neura c mnixture," which.was described as.being good for sciatica,and
other complaints, and other so-called never-failing renedies liable to dpty.
The defence was, that the defeftdant did not profess to practise any
particula artin compounding the neuralgicmixture,-which was "one smnple
thing diluted with water," and offered to the publc as.a so-called specific;
and it wtis held- that no Government duty was applicable to any meiicine
compounded as that was, .unlessthe vendor had at the time letters' patent for
the exclusive sale of that particular 'ompound. Tlhe defence that had- been
raised was a very ingenious one, but it proved to be wrong in-point-of law. As
a matter.of fact, there is no such thig existing as letters patent for'any
medicime All medicines held out-to the,public as nostrumxs are liable to duty.
The4defendant,.was here himiself a victim of te'err,o,r under wvhich-t;he public
in general-labour. The so-called system of patent medicines, and of stamps
,thereQn, brreeds a,delus,ion that, such nostrums are patents proteqed by law
a,s.being new inventions, and-, Wvin,g a so,rt of Government appr~v,va '1his
delusion will only be dispelled by'abolishing',the whole system.':(Irirish
Medicaljow-nal 1886;i:31.) .. ., ,
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