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ABSTRACT ,

We examined the development of autoantibodies to liver proteins and hepatitis in BALB/c
mice thymectomized 2 days after birth and attempted to characterize the immune function of
these mice. Autoantibodies to crude liver proteins detected by ELISA were found in 21(84%)
of 25 mice thymectomized 2 days after birth. In these mice, sera of 11 animals showed reactiv-
ity with both liver specific proteins (LSP) and the second fraction of crude liver proteins; sera
of 3 mice showed reactivity with only the second fraction but no sera showed reactivity with
only LSP. By Western-immunoblotting, sera of BALB/c mice which showed high autoantibody
level to liver proteins detected a strong band around 150kD in the second fraction of crude
liver proteins. Still more, hepatic inflammation; mononuclear cell infiltration in the portal
area, was induced in mice with apparently high autoantibody level to crude liver proteins.
These results in BALB/c mice corresponded with our previous reports which employed
C3H/HeN mice.

Next, we examined immune functions of mice thymectomized 2 days after birth. In thymec-
tomized mice, the proportion of Thy-1, L3T4 and Lyt-2 positive cells (T cells) decreased and
the proportion of B220 positive cells (B cells) increased. The proliferative response of lymph
node lymphocytes cultured with mitomycin C-treated syngeneic spleen cells was lower, and
the total IgG level in the sera was higher when compared with control normal mice. Anti-nu-
clear antibody (ANA) also appeared in the sera of thymectomized mice 2 days after birth.

All these results suggest that the dysfunction of T cell and polyclonal activation of B cell
were induced in neonatally thymectomized mice and resulted in the production of ANA and
autoantibodies to liver proteins.
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The thymectomy of some strains of mice during
the neonatal period, 2~4 days after birth, has
been reported to induce some organ specific auto-
immune diseases such as thyroiditis?), oophori-
tis16:25) gastritis?%29), prostatitis?® and orchitis
without any additional sensitization. The dys-
function of T cells which regulate immune system
has been considered the principal cause of these
autoimmune diseases. The organ and the inci-
dence of autoimmune diseases induced by neona-
tal thymectomy are various in strains of mice.
There is one report of hepatitis induced sponta-
neously in nonwasting thymectomized mice3?,
However, it is widely accepted that hepatitis is
not induced by neonatal thymectomy alone.

We previously reported that C3H/HeN mice
thymectomized 2 days after birth produced auto-

antibodies reactive with crude liver proteins at a
high rate. Hepatitis was induced in mice with an
apparently high autoantibody level to crude liver
proteins; we noted that autoantibodies, developed
by neonatal thymectomy, reacted with liver spe-
cific antigen (LSP) and new pathogenic 150kD
liver proteins other than LSP which have been
not reported so far!®, In order to confirm these
results, we attempted to perform similar experi-
ments using a different strain of mice and to
examine the immune functions of mice thymecto-
mized 2 days after birth.

MATERIALS AND METHODS

Animals
BALB/c(H-29) mice were obtained from Seiwa
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Experimental Animal Co. (Yoshitomi, Ohita, Ja-
pan) and maintained on purina rodent chow and
water ad libitum in our laboratory.

Neonatal thymectomy

At 2 days after birth, thymectomy was carried
out under ether anaesthesia with the aid of a dis-
secting microscope. After cutting the skin and the
sternum of the mice, the thymus was removed by
ablation with a swab and the wound was su-
tured. When the mice were sacrificed, the ab-
sence of thymus was confirmed. Control mice
were sham-operated.

Preparation of stimulator spleen cells

Spleens were obtained from normal mice and
spleen cell suspension- was prepared after the
treatment with red blood cell lysing buffer. Nor-
mal spleen cells (10x 108/ml) were treated with
50 pug/ml mitomycin C (Kyowahakko Kogyo Co.,
Tokyo, Japan) for 1 hr at 37°C, washed four
times, and then mixed with responder cells.

Autologus mixed lymphocyte reaction (AMLR)

Lymph-nodes (LN) were obtained from normal
and neonatally thymectomized mice and lympho-
cytes were prepared as responder cells. Liympho-
cytes from LN (4x105 were mixed with
mitomycin C-treated spleen cells (2x10%) in
0.2ml of Eagle Hanks Amino Acid medium con-
taining 10% fetal calf serum (FCS) in wells of
flat-bottomed microtiter culture plates (#3072,
Falcon Plastics, Oxnard, CA). They were cultured
at 37°C in 5% COg for 5, 7 and 9 days, labeled
during the last 18 hours with 0.5 uCi of tritiated
thymidine ([*H]-TdR, Amersham International
Ple., Buckinghamshire, UK) and were harvested
with the aid of an automated cell harvester (Abe
Kagaku Co., Chiba, Japan). The amount of radio-
activity incorporated into DNA in the lympho-
" cytes was measured with a liquid scintillation
counter (LSC-3100, Aloka Co., Tokyo, Japan)®.
The results were expressed as the mean counts
per minute (cpm) of triplicate cultures with stan-
dard error.

Cell analysis by flow cytometry

Surface phenotype of lymphocytes from LN was
identified by flow cytometry using monoclonal an-
tibodies (mAb). 1x 108 lymphocytes were treated
with fluorescein isothiocyanate (FITC)- conju-
gated anti-Thy-1, anti-Lyt-2 mAb (Becton Dickin-
son Immunocytometry System, Mountain View,
CA), anti-B220 mAb (Coulter Immunology, Hia-
leah, FL) and phycoerythrin (PE)- conjugated
anti-L3T4 mAb (Becton Dickinson). The fluores-
cence-positive cells were analyzed by an EPICS
Elite (Coulter).

Measurement of total IgG in sera

For the measurement of total IgG in sera, we
used enzymed-linked solid phase immunosorbent
assay (ELISA). Microtiter plates (Sumitomo Ba-
kelite Co., Tokyo, Japan) were coated with anti-
mouse IgG Ab (The Binding Site Ltd,
Birmingham, UK) at a concentration of 5 ug/ml
in Tris-EDTA-HCI buffer by incubating at 4°C for
20 hr. Then, the plates were washed four times
with phosphate buffered saline, pH7.2 (PBS) —
Tween20 (0.056%). Mice sera were diluted to
10000 x with 1% bovine serum albumin (BSA,
Sigma Chemical Co., St.Louis, MO)-PBS-Tween
20. This optimum dilution was pre-established by
titrating the sera from 100X to 100000 x. 100 ul
of the diluted sera was added in duplicate to the
coated wells and subsequently incubated at 4°C
for 3 hr. The plates were then washed four times
with PBS-Tween 20 and 100 ul of alkaline phos-
phatase-conjugated F(ab’)y fraction of goat anti-
mouse IgG antibody (Tago Inc., Burlingame, CA)
diluted 2100 x with BSA-PBS-Tween 20 was add-
ed to each well and incubated at room tempera-
ture for 3.5 hr. The plates were then washed
three times with PBS-Tween 20 and once with
distilled water. For the enzyme reaction, 100 ul of
substrate, p-nitrophenylphosphate (Zymed Labo-
ratory Inc., San Francisco, CA) was added and
incubated at 37°C for 30 min. The reaction was
stopped with 100 ul of 0.156M NaOH and the
colour intensity was measured by an absorption
at 405nm of the wave length by Immuno Reader
(NJ-2000, Nippon Intermed Co., Tokyo, Japan).
Purified mouse IgG was used as a control.

Preparation of crude liver proteins

The liver of normal mice was canulated and
perfused several times with PBS. The liver was
then cut into pieces and suspended in a double
volume of 0.25 M Sucrose(adjusted to pH 8.0 with
0.1 N NaOH, Sigma Chemical Co.), and the mix-
ture was homogenized using a Potter homogeniz-
er. The homogenate was centrifuged at 105,000g
for 60 min at 4°C. The supernatants obtained
were denoted crude liver proteins.

Gel filtration of crude liver proteins ‘
According to the method of McFarlane et all®),
crude liver proteins were fractionated on a Se-
pharose 6B column (3.5X64 cm, 540ml volume,
Pharmacia Biochemical Co., Uppsala, Sweden)
equilibrated with a buffer containing 0.1M Tris
HCl, 0.2M NaCl and 1mM disodium ethylenedia-
mine tetraacetate (EDTA) (pH8.0). The sample
was eluted at 17ml/hr with the buffer and each
6 ml fraction was collected. An absorption at
280nm of each fraction was measured by photom-
eter (Ubest V-520, JASCO Co., Tokyo, Japan)
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Fig. 1. Fractionation of crude liver proteins by Se-
pharose 6B column. Crude liver proteins were frac-
tionated by a Sepharose 6B column (540ml) and
each 6ml fraction was collected. The protein con-
centration was detected by O.D. at 280nm. The ab-
scissa is the fraction number. The column size was
calibrated by blue dextran (void volume), human
immunoglobulin G (IgG, 150kD) and cytochrome ¢
(Cyto, 12kD).

(Fig. 1). The size of the column was calibrated by
eluting blue dextran (void volume), human immu-
noglobulin G (IgG, 150kD) and cytochrome c¢
(12kD, Sigma Chemical Co.). The protein peak
eluted in the void volume was collected and used
as LSP. LSP was previously reported as the prin-
ciple target antigen of liver, The second peak was
collected and was denoted the second fraction of
crude liver proteins. The protein concentrations
of LSP and the second fraction were measured
according to the method of Lowry et all?),

Detection of autoantibody to crude liver proteins,
LSP and the second fraction

For the detection of autoantibody to crude liver
proteins, LSP and the second fraction, we used
ELISA. The method was almost the same as that
used to detect total IgG. Microtiter plates were
coated with each antigen at a concentration of 50
ug/ml and mice sera were diluted to 100 Xx. This
optimum dilution was pre-established by titrating
the sera from 20 X to 2560 x. Still more, we used
peroxidase-conjugated goat anti-mouse IgG anti-
body (The Binding Site Ltd.), diluted 400 x with
BSA-PBS-Tween 20 as the second antibody and
o-phenylenediamine (Sigma Chemical Co.) for the
enzyme reaction. The reaction was stopped with
8N HySO4 and the colour intensity was measured
at 490nm. The antibody level was expressed as
the specific optical density in which the optical
density of wells with antigen alone and serum
alone was subtracted from the optical density of
wells of experimental group.

7

Detection of anti-nuclear antibodies (ANA)

For the detection of ANA, we used immunohis-
tochemical examination. The smeared HEp-2 cells
on the slides were treated with sera diluted from
10x to 640X at 37°C for 30 min in a humidified
chamber. After washing by PBS; they were incu-
bated with 20x diluted peroxidase-conjugated
sheep anti-mouse IgG antibody at 37°C for 30
min. After washing, they were stained with 3,
3-diaminobenzidine (DAB, Kyowa Medix Co., To-
kyo, Japan) for 5 min to develop the colour and
washed by water. Subsquently, we observed the
stain of nuclei of HEp-2 cells microscopically.

Sodium dodecyl sulphate polyacrylamide gel
electrophoresis (SDS-PAGE) and immunoblotting

For the separation of crude liver proteins, SDS-
PAGE was performed using 10% polyacryl amide
gel (MULTIGEL 10, Daiichi Pure Chemicals Co.,
Tokyo, Japan) according to the modified method
of Laemmlil®. Samples adjusted to approximate-
ly 1mg/ml were dissolved in sample buffer
(0.0625M Tris-HCI, 10% glycerol, 2% SDS, 5%
2-mercaptoethanol, pH6.8, Sigma Chemical Co.)
and boiled for 10 min. The samples were applied
on gel and electrophoresed at 40mA for about 1
hr. After completion of the separation, the con-
tents of the gels were electroblotted over to nitro-
cellulose paper (Trans-Blot, Bio-Rad Laboratories,
Hercules, CA) at 5V for 75 minutes?®. The nitro-
cellulose strips were stained with colloidal gold
stain for protein blots (AuroDye Forte kit, Amer-
sham Plc.) or immunoblotted as follows. The ni-
trocellulose strips were incubated with 2%
BSA-PBS at 4°C for 20 hr for blocking. After
washing, mice sera diluted to 200 x with 0.2%
BSA-PBS-Tween 20 were added and incubated at
4°C for 20 hr. This optimum dilution was pre-es-
tablished by titrating the serum from 10X to
2000 x . The nitrocellulose strips were then again
washed and alkaline phosphatase-conjugated
F(ab’)s fraction of goat anti-mouse IgG antibody
(The Binding Site Ltd.), diluted 1000x with
0.2% BSA-PBS-Tween20, was added and incu-
bated at room temperature for 3 hr. For the en-
zyme reaction, alkaline phosphatase substrate
KIT II (Vector Laboratories Inc., Burlingame, CA)
was used in 100mM Tris-HCI buffer, pH9.5.

Histological examination of liver tissue

Liver specimens were fixed with 10% buffered
formalin, cut and stained with hematoxylin-eosin.
Sections were microscopically examined.

Assay for plasma transaminase activities

Plasma transaminase activity, glutamic-pyruvic
transaminase (GPT), was measured by the UV
method using GPT opt kit (Boehringer Mann-
heim, Mannheim, Germany).
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Fig. 2. Incidence of autoantibody to liver proteins in normal (Nor) and thymectomized (NTx) mice.
BALB/c mice were thymectomized 2 days after birth. At 8 weeks sera were collected and the reactivity
with liver proteins was detected by ELISA. Results are shown by O.D. at 490nm. (A) reactivity with
crude liver proteins. (B) reactivity with LSP. (C) reactivity with the second fraction. C.L.=cut off index
whose value is mean + 3 standard deviations of O.D. of normal sera.

Experimental protocol

Mice were classified into 2 groups; mice thy-
mectomized 2 days after birth and sham-operated
normal mice as control. Thymectomized mice and
sham-operated normal mice were raised in cages
side by side during the same period in order to
adjust environment as similar as possible. Blood
was collected from the retroorbital plexus 8
weeks after birth to examine antibody activities.
At 12 weeks, the mice were sacrificed and the
livers were removed for histological examination.

Statistics

Statistical analysis was performed by Student’s
t-test. A confidence level of <0.05 was considered
signifient3?,

RESULTS

Induction of autoantibody to liver proteins by
neonatal thymectomy in mice

BALB/c mice were thymectomized 2 days after
birth and the reactivity of their sera and control
sera against crude liver proteins, LSP and the
second fraction were investigated 8 weeks after
birth. As shown in Fig. 2A, the antibody level to
crude liver proteins, measured as optical density
(0.D.), was significantly different between 25

mice thymectomized 2 days after birth and 6 con-
trol mice (p<0.05). The mean value of the control
group was 0.216 +0.008 (mean=s.d.) and that of
thymectomized mice 2 days after birth was
0.321+0.102. If a lower limit value for positivity
was set at 0.D.=0.240 which was the control
mean plus three standard deviations, 21 of 25
thymectomized mice (84%) were positive. Regard-
ing the antibody level to LSP and the second
fraction, 11 (44%) and 14 (56%) of 25 thymecto-
mized mice were positive, respectively (Fig. 2B,
2C). In these experiments, 0.D. values of wells of
antigen alone and serum alone were subtracted.
Accordingly, this difference was not caused by a
non specific binding of sera from thymectomized
mice on the plates. We examined the relation be-
tween autoantibodies to LLSP and autoantibodies
to the second fraction. As shown in Fig. 3, the
sera of 11 mice showed positive levels to both
LSP and the second fraction, the sera of 3 mice
showed a positive level to only the second frac-
tion, and none sera showed positive level to only
LSP.

Separation of the second fraction of crude liver

proteins by SDS-PAGE and immunoblotting
Next, we separated crude liver proteins by SDS-

PAGE and detected by immunoblotting. The sepa-
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Fig. 3. The relation between the reactivity with
LSP and the second fraction.

The sera from normal (closed circle) and thymecto-
mized BALB/c mice (open circle) in Fig. 2. were ex-
amined using the second fraction (ordinate) and
LSP (abscissa). C.I.=cut off index whose value is
mean + 3 standard deviations of O.D. of normal
sera.

Fig. 4. Immunoblotting of crude liver proteins.
Crude liver proteins were separated by SDS-PAGE,
transferred to a nitrocellulose membrane and im-
munostained. Column 1, protein staining ; 2, immu-
nostained by normal mouse serum ; 3,4, immunos-
tained by serum from thymectomized mice in Fig.3
with high reactivities to the second fraction.

ration of crude liver proteins by SDS-PAGE
showed that the preparation contained a complex
mixture of proteins (Fig. 4-1). Fig. 4-2 showed
the reactivity of sera from normal mouse. The
sera of thymectomized BALB/c mice which
showed a high reactivity with the second fraction
of crude liver proteins by ELISA detected a
strong band around 150kD and some weak bands
between 150kD and 100kD (Fig. 4-3 and —4).

Anti-nuclear antibody (ANA)

ANA was detected with the smeared HEp-2
cells on slides by the standard immunohistochem-
ical analysis. We observed them with a micro-
scope of 200X magnifications and judged as
follows: the serum with clear staining of nuclei is
(+), the serum with slight staining of nuclei is
(%), the serum without staining of nuclei is (-)
for ANA. ANA was (-) in sera of all normal mice
at 20 x dilution (Fig. 5A). 4 thymectomized mice
showed (+) at 160 x dilution (Fig. 5B) and (%) at
320 X dilution. The other 4 thymectomized mice
showed (+) at 80x dilution and (*) at 160X
dilution. Another 13 thymectomized mice showed
(%) at 40X dilution. Thus, we confirmed that
ANA appeared in sera of thymectomized mice 2
days after birth.

Histological examination of the liver

Hepatic inflammation; mononuclear cell in-
filtration in the portal area (Fig. 6B) was seen in
thymectomized mice with high autoantibody lev-
els to crude liver proteins. However, necrosis of
hepatocytés was not clearly observed in the pa-
renchyma. Histological change was not seen in
thymectomized mice with low autoantibody levels
to crude liver proteins and control normal mice
(Fig. BA).

Plasma transaminase activities

Glutamic-pyruvic transaminase (GPT) in the
blood, an indicator of the injury of hepatocytes,
was not elevated in the thymectomized mice with
hepatitis compared with the thymectomized and
normal mice without hepatitis (Table 1).

Table 1. Serum GPT levels in normal (Nor) and
thymectomized (NTx) mice

mice No. of mice GPT
TUNiter
NTx with hepatitis 12.0+17.9
NTx without hepatitis 7 11.4+10.7
Nor 10 20.0+13.3
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Fig. 5. Anti-nuclear antibodies (ANA) were de-
tected with sections of HEp-2 cells by immunohis-
tochemical staining.

(A): The section of HEp-2 cells was treated with
20 % diluted serum from normal mouse, followed by
peroxidase-labeled sheep anti-mouse IgG and DAB.
ANA is negative.

(B): The section was treated with 160 x diluted se-
rum from thymectomized mouse. ANA is positive.
Magnification is 200 x.

Surface phenotype of lymphocytes from LN

Next, we studied the immunological functions of
neonatally thymectomized mice. The proportion
of Thy-1, L3T4 and Lyt-2 positive cells (T cells)
decreased and the proportion of B220 positive
cells (B cells) increased in thymectomized mice as
compared with normal mice. Still more, the pro-
portion of cells lacking both Thy-1 and B220 in-
creased in thymectomized mice (Fig. 7).

Autologus mixed lymphocyte reaction (AMLR)

The in vitro culture of LN lymphocytes with mi-
tomycin C-treated syngeneic spleen cells induced
the proliferative responses (AMLR). However, the
AMLR of thymectomized mice was significantly
lower than that of nomal mice (p<0.05). The prolif-
erative responses increased slowly on days 5-9 in
normal mice but not in thymectomized mice (Fig.
8).
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Fig. 6. Haematoxylin-eosin staining of liver from
normal(A) and thymectomized mice with high auto-
antibody level to crude liver proteins(B). Magnifica-
tion is 200 x.

Total 1gG level in sera

We compared total IgG level in sera of thymec-
tomized mice with that of normal mice. The mean
value of the control group was 2.29+0.61 g/dl
(mean+s.d.) and that of thymectomized mice 2
days after birth was 3.45+1.02 g/dl. Thus, the
level of serum total IgG of mice thymectomized 2
days after birth was significantly (p<0.05) higher
than that of normal mice (Fig. 9).

DISCUSSION

We previously reported that autoantibodies to
liver and hepatitis were induced in C3H/HeN
(H-2%) mice thymectomized 2 days after birth,
and that autoantibodies induced by neonatal thy-
mectomy reacted with LSP and new pathogenic
150kD liver proteins other than LSP%). To fur-
ther confirm this point, we performed similar ex-
periments using different strain of mice, BALB/c
(H-29),

In this study, we demonstrated that 84% of
BALB/c mice thymectomized 2 days after birth
produced autoantibody to crude liver proteins. In
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Fig. 7. Surface marker of lymph node lymphocytes
from normal (Nor) and thymectomized (NTx) mice.
Lymph-node lymphocytes were stained with FITC-
anti-Thy-1, Lyt-2, B220 and PE-anti-LL3T4 antibo-
dies and the fluorescence-positive cells were ana-
lyzed by flow cytometry.

The results show the percentage of antibody-posi-
tive cells (mean=s.d.) of 5 mice.
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Fig. 8. Autologus mixed lymphocyte reaction.
4x10° lymph-node lymphocytes (responder cells)
from normal (Nor) or thymectomized (NTx) mice
and 2x10% mitomycin C-treated splenocytes from
normal mice (stimulator cells) were mixed together,
cultured for 5, 7 and 9 days, pulsed with 0.5 uCi/
well of BH)-TAR for the last 18 h and harvested.
(®H)-TdR incorporated by lymphocytes was counted
by a liquid scintillation counter. The results show
the cpm (mean=s.d.) of 5 mice.

thymectomized mice which show positive for au-
toantibody to crude liver proteins, 52% were posi-
tive for both LSP and the second fraction, 14%
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Fig.9. Total IgG levels in sera from normal (Nor)
and thymectomized (NTx) mice.

At 8 weeks sera were collected and the level of total
IgG in sera was detected by ELISA.

were positive for only the second fraction; none
were positive for only LSP. In Western-immuno-
blotting, the principle target antigens in the se-
cond fraction were regarded as 150kD proteins
(major band) and some other proteins between
150kD and 100kD (minor bands). These results
correspond with our previous report using
C3H/HeN mice and suggest that the induction of
autoantibodies to liver proteins by neonatal thy-
mectomy is a general phenomenon. In order to
discuss the genetic control of the induction of liv-
er-specific autoantibodies, we have to further
study some other strains. The evidence reported
here indicates to us the possibility of preparing
liver-specific monoclonal autoantibody, because
almost all parent cells for hybridoma are derived
from BALB/c mice. The sera of thymectomized
mice also contained autoantibodies to other crude
proteins, such as kidney, lung, stomach and brain
(data not shown) and ANA detected with smeared
HEp-2 cells. Next, we attempted to examine im-
mune functions of mice thymectomized 2 days af-
ter birth. In the LN of thymectomized mice, the
proportion of Thy-1, LL3T4 and Lyt-2 positive cells
(T cells) decreased and the proportion of B220
positive cells (B cells) increased. The proliferative
response of lymphocytes from LN against mito-
mycin C-treated syngeneic spleen cells (AMLR)
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was significantly lower than that of control mice,
and the delayed response observed in normal
mice was not detected in thymectomized mice.
These results indicate that not only the decrease
in the proportion of T cells but also the difference
of T cell response to autoantigen exists in thy-
mectomized mice. It is reported that suppressor
T cells present in neonatal mice are non-specific
and short-lived; the development of these T cells
requires the presence of thymus for at least 7
days after birth®, and specific suppressor T cells
develop by recognizing autoantigens!® and mi-
grate to periphery. Thus, they are considered to
be activated by specific self antigens from each
peripheral organ to maintain tolerance?”). There-
fore, suppressor T cells in mice thymectomized 2
days after birth may be not sufficiently educated.
Some studies have reported that responder cells
in AMLR had characteristics of suppressor T
cells’® and the AMLR was defective in patients
with autoimmune diseases®1%) and several inbred
strains of mice genetically susceptible to autoim-
mune diseases®23), Therefore, we suspect that
the lower proliferative response in AMLR reflects
the decrease and dysfunction of suppressor T
cells maintaining tolerance in thymectomized
mice. Smith and Talal reported that the deficient
AMLR was a state of the decreased suppressor T
cell activity to regulate autoreactive lymphocyte
clones and the failure to remove modified self24).
On the other hand, the level of serum total IgG
is higher in mice thymectomized 2 days after
birth than in normal mice. We consider that B
cells are activated polyclonally because of the de-
crease and the dysfunction of suppressor T cells
in neonatally thymectomized mice.

It is widely accepted that hepatitis is rarely in-
duced by neonatal thymectomy alone, but hepatic
inflammation was seen in thymectomized BALB/c
mice with high autoantibody levels to crude liver
proteins. This result corresponds with our pre-
vious report using C3H/HeN mice. Recently, it is
suspected that double negative T cells are related
to autoimmune diseases®2D) and extrathymic T
cell lineages; moreover, the concept of T cell mat-
uration in extrathymic sites such as intestinell),
peritoneal cavity? and liver has been generally
accepted. In particular, the liver is reported to be
the major hematopoietic organ in the fetal stage”
and an important organ for the production of a
unique T cell population including forbidden
clones?17:20), By neonatal thymectomy, the extra-
thymic T cell maturation is suspected to be acti-
vated most remarkably in the liver. In a previous
report, we demonstrated that infiltrating T
cells in portal area of liver belonged to
L3T4(-)Lyt-2(~) (double negative) cell popula-
tion1?),

We conclude that neonatal thymectomy results
in the decrease and dysfunction of suppressor T

cells and the activation of extrathymic T cell line-
ages reactive with autoantigens, and polyclonal B
cell activation is induced. Therefore, we consider
that various autoantibodies, including autoanti-
body to liver, are induced consequentially in neo-
natally thymectomized mice.
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