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It is the aim of this study to characterize 
and quantify the cells within isolated rat 
islets that express MHC class 11 antigens. A 
set of five monoelonal antibodies and two 
polyclonal antisera of defined specificlty 
were used in combination with a newly 
devised procedure for three·dimensional 
immunofluorescence evaluation of intact 
islets. It is shown that in addition to passen· 
ger cells, such as Iymphocytes, macro· 

phages, and dendrlticlike cells, vascular 
endothelial and endocrine cells are also 
capable of expressing class 11 antigens. 
This expression Is strongly influenced by 
in vitro culture. pregnancy, streptozo
tocin-induced diabetes, transplantation 
trauma, and alloantigenic stimuli. The pos· 
sible role of the above cells in antigen pre
sentation related to islet transplantation 
is discussed. 
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INTRODUCTION 

Major histocompatibility complex class n antigens, 
which have primarily been identified as transplantation 
antigens, are known to play an essential role in the initi
ation of immune responses [1]. These antigens, originally 
called la antigens, are regular structures on antigen-pre
senting cells (APe), such as dendritic cells and macro
phages [2,3]. Furthermore, there is increasing evidence 
from the recent literature that class n antigens can also be 
expressed on the surface of other nonlymphoid but pos
sibly immunogenic cells [4-11]. Though little is known 
about the meaning of such observations, it appears that the 
expression of these structures may be correlated to cer
tain states of functional activity of the cells in question [4]. 

With regard to the pancreas, immunologic analyses of 
either frozen tissue sections [12,13] or isolated mouse [14] 
and canine [15J islets have indicated that class n antigens 
normally appear to be restricted to passenger leukocytes . 
Under the particular conditions of pancreas graft rejec
tion, these antigens reportedly were also expressed on 
duct epithelia acinar and endothelial cells of the big ves
sels, but not 'on cell~ of the endocrine tissue within the 
pancreas [16]. Because the transplantation of pancreatic 
islets represents the increasingly attractive alternative to 
full-organ transplantation for a better therapy of diabetes 
melIitus, it is becoming more and more important to con

centrate on a thorough diagnosis of the possible cl.ass II 
antigen expression of the various cell-types of such Islets. 
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We reasoned that (a) isolated islets may react differently 
from those embedded within exocrine tissue of the whole 
organ, (b) different diagnostic tools (antibodies) and 
methods in different laboratories may account for differ
ent findings, and (c) a variety of functional conditions 
should be investigated. It is hoped that a better under
standing of the occurrence of the highly immunogenic 
class II antigens and their manipulation will open new 
doors to more successful therapy via transplantation. 

Therefore, in the present study a set of five mono
clonal antibodies and two polyclonal antisera of defined 
specificity were applied to characterize Iymphocyt~s, 
macrophages, and dendritic cells, vascular. endothel.!al 
and endocrine cells of intact but isolated rat Islets by In

direct immunofluorescence in a newly devised procedure 
for three-dimensional evaluation . It will be shown that 
endothelial and beta cells are also able to express class II 

Abbreviations used in text: MHC, major histocompatibility complcx: 
PC, passenger cell; APC, antigen·presenting cell; LY, Iymphocytc : 
M4>-DC, macrophage and dendriticlike cell; VE, vascular endothelial 
cell: la +, la antigen positive: la - , la antigen negative; MonAb. 
monoclonal antibody; PBS , phosphate buffered saline . 
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antigens and that this expression may vary strongly with 
in vitro culture time and, more interestingly, with glucose 
metabolism~determined stimuli (such as pregnancy or di
abetes) as well as other nonimmunologic or specific (allo
transplantation~related) stimuli. 

MATERIALS AND METHODS 
Animals 

CAP (RTl e) , DA (RTl a) , and LEW (RT11) rats of 
both sexes were bred and housed at the department of im
munology and used at the age of 2-3 months. 

Media 

CMRL-1066 (cat. no. 41-1530, Gibco, KarIsruhe, 
FRG) was supplemented with 1 mI L-glutamin (200 mM), 
10% heat-inactivated fetal calf serum, 1 mI penicillin/ 
streptomycin (10,000 E/ml) and 150 mg% glucose for in 
vitro culture of isolated islets. Hanks' balanced salt so
lution (HBSS) (cat. no. 41-4020, Gibco, Karlsruhe, FRG) 
was used for washing isolated islets. Phosphate-buffered 
saline (PBS), was used for antibody/antiserum dilutions. 

Diabetic Animals 

Islet graft recipients were male LEW rats, made dia
betic by a single i. v. injection of 55 mg/kg streptozotocin 
(Upjohn, Kalamazoo, MI) . 

Pancreatic Tissue 

Rats were killed under ether anesthesia and total pan
creata were removed, cut into pieces with a razor blade, 
snap-frozen, and stored in liquid nitrogen. Indirect im
munofluorescence was performed according to standard 
techniques [12]. 

Islet Preparation 

Islet isol.atio~ and p~rification were performed by col
lagenase dIgestIOn, FIcoll (Sigma Chemicals Munich 
F~G) den~ity gradient centrifugation and by h~ndpick:in~ 
WIth t~e aId of ~ dissecting microscope using the green 
?lter lIght techmque [17] . A good isolation yielded 200 
Islets from a single donor. 

Monoclonal Antibodies (MonAb) 

!he .foll.ov:in~ mouse MonAb were used as primary 
antIbod~es m mdIre.ct immunofluorescence assays: MRC
OX2, dIrected agamst a monomorphic determinant ex
press~ on rat th~mocytes and endothelial cells; MRC
OX6, dlre~ted agamst a monomorphic determinant of the 
rat la antigen; .M~C-OX8, which recognizes a determi
nant on the majorIty of thymocytes, likely to be the hom
ologue of mouse Lyt-2 and human OKT8 (OX8-reactive 
cel~s are.not label~ by the W3/25 MonAb); MRC-OXI9, 
whIch bmds to VIrtually all rat thymocytes, T-Iympho-

cytes, and a maximum of2% ofB-lymphocytes [18); W31 
25, which recognizes a membrane glycoprotein present 
on rat T-helper cells, macrophages and, according to 
Steiniger et al [13], also on interdigitating dendritic cells. 
These MonAb were purchased as ascites from Camon, 
Wiesbaden, FRG, and used in dilutions ranging from 1:20 
to 1 :75 in PBS according to the activity of the individual 

batch. 

Antisera 

An antiporcine insulin antiserum produced in guinea 
pigs (cat. no. M8309, 1: 300 dil., Novo Research Insti
tute, Bagsvaerd, OK) crossreacted with rat insulin and 
was used without further dilution. A rabbit anti rat Iym
phocyte serum was prepared, absorbed, and tested asde
scribed in detail elsewhere [19]. To prepare specified 
antilymphocyte serum (SAL), sequential absorptions with 
erythrocytes, peritoneal exudate cells , and fetal liver cells 
were performed [20]. It may be pointed out that each ab
sorption was proved to be serologically exhaustive; the 
serum was used at a dilution of l :4 in PBS and reacted 
only with the majority of the Iymphocytes in the isolated 
islet. A rabbit antimouse dendritic cell serum, cross react
ing with rat dendritic cells of the spleen, was obtained by 

·;immunizing rabbits with the mouse hybridoma cell line 
OCH-7 [21], a kind gift of Dr. Peters, Gottingen, FRG. 
The crude serum was absorbed with erythrocytes, thy
mocytes, lymphocytes, and adult liver cells. Thus, the 
specified anti-dendritic-cell serum SAD, diluted l:2 in 
PBS, reacted positively with dendriticlike cells , macro
phages, and vascular endothelial cells in the isolated rat 
islet, whereas the SAL reacted specifically with morpho· 
logically typical Iymphocytes . 

Second Antibodies 

The following second antibodies were used: a fluorcs
cein-Iinked goat antimouse 19G, F (ab')2 (cat. no. 4340, 
Medac, Hamburg, FRG), diluted 1 :20 with PBS for the 
studies with OX2, OX6, OX8, OXI9, and W3/25; a fluo
rescein-linked donkey antirabbit Ig (cat. no . N 1034, 
Amersham-Buchler, Braunschweig , FRG), diluted 1 :20 
with PBS for the studies with SAL and SAD; a rhoda
mine-linked goat anti-guinea-pig IgG (cat. no. RA-2303 , 
Medac, Hamburg, FRG), diluted I :20 with PBS for dou
ble-Iabeling studies with pancreatic cryostat sections. 

Preparation of Intact Islets for 
Immunofluorescence 

. About 150 thoroughly handpicked, clean islets of all 
~lzes were kept insiliconized glass tubes and suspended 
10 100 p,l of the primary antibody for 30 min at 24 QC. 
After gentle washing (3 X) with HBSS at 1,500 RPM for 
10 sec, 100 p,l of the second antibody was added and in
cubation performed at +4°C for 30 min in the dark. After 
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a final gentle washing (see above) islets were resus
pended in veronal buffer, consisting of 50% glycerine 
plus 50% verona! buffer (5.5-diethylbarbituric acid so
dium salt; buffer substance; MW 206.18; cat. no. 6318, 
Merck, Darmstadt, FRG). About 20 islets in 10 ILl ve
ronal buffer were transferred with a Pasteur pipette onto 
thoroughly cleaned standard microscopic glass slides . A 
cover slide was placed on top. With as little buffer as this, 
the cover slide guaranteed a gentle pressure on the biol
ogic material. Thus, islets remained undamaged and their 
genuine three-dimensional infrastructure appeared nearly 
two-dimensional, which facilitated vertical screening. 
The four edges of the cover slide were completely sealed 
with Eukitt adhesive (Kindler, Freiburg, FRG) so that no 
water could evaporate from the buffer. The slides were 
then kept at +4°C in the dark for 1-2 hr to allow the ad
hesive to polymerize. Thereafter, each of the ten glass 
slides of one experiment was thoroughly screened for fluo
rescent islet cells with an inverted light fluorescence photo 
microscope (ICM 405, Zeiss, Oberkochen, FGR) at a 
magnification of x 250. The veronal buffer provided a 
stabilizing effect on fluorescence so that islets could still 
be screened 3-5 days after finishing preparation 
procedures. 

Fluorescence Reading/Grading 

Fluorescence was graded by its intensity: + + + +, 
very strong; + + +, strong; + +, medium; +, weak; 
(+), very weak; -, no detectable fluorescence. The 
gradings given in Results did not differ significantly 
among cells derived from different rat strains. 

RESULTS 

Macrophages and Dendriticlike Cells 

Indirect immunofluorescence microscopy with iso
lated fresh islets of varying sizes from the three different 
inbred rat strains using the mouse monoclonal antirat la 
antibody MRC-OX6 revealed a population of la + cells 
which was composed of two subtypes: a very unregularly 
shaped cell which often had fingerlike protrusions or long 
plasmatic extensions, resembling the dendriticlike cells 
(Fig. la,c), which were recently described in mouse is
lets [14], and a smaller, more or less rounded cell that re
sembled control macrophages from peritoneal exudate 
cell suspensions (Fig. lb). The la antigen expression of 
this population is strong, as judged from fluorescence in
tensity (grading: + + + to + + + +) . Fluorescence was 
always distributed irregularly over the cell surfaces. Cell 
shape, fluorescence intensity, and distribution of la anti
gens were three ' characteristics of the M<I>-OC which 
made it easy to distinguish them from la + LY and other 
Ia+ cells (see below). They were embedded rather regu
larly within the parenchyma of the islets and could be 

counted easily as single cells when the islets were 
screened microscopically. The average number of M <1>
DC per freshly isolated islet varied remarkably with the 
rat strain (Table I). 

Control studies performed with a variety of cell -group 
specific antisera and antibodies revealed the following 
(Table IT): M<1>-DC were completely negative when 
stained with SAL. As expected, however, the great ma
jority reacted strongly positively when stained with the 
specified antimouse dendritic cell serum which cross
reacts with rat macrophages and dendritic reticulum cells 
of the spleen. A positive reaction was also observed with 
W3125, which is known to stain not onl y rat T -hel per cells 
but also macrophages and interstitial dendritic cells [13]. 

lymphocytes 

A second population of la + cells detected with the OX6 
antibody consisted of small, round cells with very evenly 
distributed ring fluorescence (grading : + to + +) , which 
was very similar to that of lymph node control cells (Fig, 
la). Interestingly, their average number per islet varied 
from rat strain to rat strain (Table I). However, in all 
strains the total number of LY per islet appeared to be two 
to three times the number of cells belonging to the la + 
subpopulation, as could be detected with a variety of cell
group specific antisera and antibodies in control studies 
(Table II). Usually, they were scattered regularly 
throughout the islets, but sometimes they appeared in 
groups of two to seven cells. 

Vascular Endothelial Cells 

Morphologic characteristics were judged from perfu
sion control experiments with SAD antiserum via the 
pancreatic artery in situ: The perfused pancreata were re
moved, islets isolated and incubated in antirabbit 
Ig· FITC. Fluorescence microscopy revealed a tight, 
three-dimensional capillary network in each individual is
let (data not shown). About 10-30% of the total VE of 
isolated fresh rat islets expressed la antigens when ex
posed to OX6 (Fig. 1 b). OX6- and SAD-positive struc
tures appeared to be morphologically identical with the 
OX2-reactive structures . la antigens were very evenly 
distributed all over the endothelial tissue of the three rat 
strains (grading: + +). The detailed serologic pattern of 
the islet VE is given in Table n. 

Beta Cells 

Fresh Islets. An unexpected finding was that about 
20 % of all adult islets in the three rat strains expressed 
la on 20-40% of their parenchymal cells when studied in 
our newly devised procedure. la antigens were expressed 
comparatively weakly (grading: +) but were distri~u:ed 
evenly on the surfaces of the cells . Fr.om doubl.e-stam~ng 
control studies with frozen pancreas tIssue sectIOns usmg 
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Fig. 1. MHC class II antigens of the various rat islet cells detected 
by indirect immunofluorescence using the MonAb OX6. Islets from 
normal CAP (RTlC) rats: (a) An irregularly shaped dendriticlike cell 
(DC) and two smalllymphocytes (LY). (b) An intensively fluorescent 
cell which resembles control macrophages (M<l» is surrounded by 
vascular endothelium (VE). (c) Three more or less intensively flu-

TABLE I. Quantification of Class 11 Antigen Expressing 
Macrophages, Dendriticlike Cells (Mi!>-DC), and Lymphocytes 
(IX) Within Freshly Isolated Islets of Three Different Rat Strains 
Using Male Individuals and the MonAb OX6 (Control studies 
with female rats gave identical results) 

Rat strain No. of Islets M<l>-DC LY M<I>-DC:LY 
haplotype animals screened per islet per islet ratio 

CAP:RTl c 7 1045 19.6 2.22 9;1 
DA:RTla 6 820 6.9 0.66 12:1 
LEW:RTl' 7 940 20.1 0.63 32:1 

OX6 and a guinea pig antiporcine insulin antibody (which 
crossreacts with rat insulin and was coupled to anti
guinea-pig IgG'rhodamine), it became confirmed that it 
was the insulin-producing beta cells that expressed la. 
Consequently, experiments were planned to activate in-

orescent, irregularly shaped cells of dendriticlike appearance (DC) 
are embedded within the islet parenchyma . Islet from a pregnant 
LEW (RTll) rat: (d) the majority of islet parenchymal cells express 
class 11 antigens on their cell surfaces. (In control experiments with 
an anti HLA-DR MonAb as first reagent, immunofluorescence was 

always completely negative.) X 1750. 

sulin production in vitro and in vivo in order to test f~r 
an increase of the expression of these anti genic determi-
nants on the endocrine parenchymal cells. . 

In vitro activation of islets. Attempts to actlVate 
isolated CAP, LBW, or DA islets in vitro by a high 
concentration of glucose in the CMRL medium (supple
mented with 500 mg% glucose) for 24 or 48 hours led to 

a decrease rather than an increase of the amount of la 
antigen on the parenchymal cells as compared to fresh 
controls. 

In vivo activation of islets. It was thought that the 
la antigen expression might be revealed following onl'y 
in vivo activation of the endocrine cells. To test thiS 
conjecture, fresh islets from syngeneically mated p~eg
nant CAP rats of varying gestation periods were studied, 
since it is known that pregnancy represents a strong, 
physiological activation stimulus for these cells (Hahn, 



MHC Class 11 AntIgen ExpressIon In Isolated Pancreatic Islets 51 

TABLE 11 At'· P 
d T P

', n,lgemc a.ttern of the Various Islet Cells as Evaluated by a Set of Five Monoclonal Antibodies 
an wo 0 yc onal AntIsera* 

Serum 
Cell type OX2 OX6 OX8 OXI9 W3/25 SAL SAD 

Macrophages, 
dendritic cells 

Lymphocytes 
Vascular 

endothelial cells 
Endocrine cells 

+++ 

++++ 

++ 
++ 

+ 

++ 

++ ++++ 

++ ( +) ++++ 
+++ 

~~rading of fluo~scenc.e: + ~ + +, ver~ strong; .+ + +, strong; + +, medium; +, weak; (+), very weak; -, no 
orescence. N - 200 Islets In each antIbody/antIserum experiment except for OX6, where n was 2,805. 

TABLE III S h t' 0 . '( 
• C ema IC utlme of Class II (OX6)-Reactive Cells Within Isolated Fresh or Cultured CAP Islets (Grading of 

fluorescence: see Table II; N = 5 experiments per day, each with 100-150 islets) 

personal communication). Islets were incubated in OX6. 
On the 6th day of gestation about 35 % of the beta cells 
expressed la antigens clearly on their cell surfaces, on 
the 12-I4th day 55-65% did, and on the -I8-20th day 
more than 85% did (grading: + +; Fig .' ld). The results 
show that this antigen expression increases with growing 
gestation time or with increasing amounts of fetal tissue 
(see Table IV). As in all previous experiments back
ground fluorescence was completely negative. Here the 
double-staining experiments with OX6 and the antiinsulin 
antibody revealed even more impressively than in islets 
of normal animals that in addition to those la + cells 
identified previously, it was the insulin-secreting cell that 
expressed la. 

Long-Term In Vitro Culture of Islets 

As it is widely believed that in vitro culture reduces is
let immunogenicity and in particular the number of la + 
PC [22,23]), immunofluorescence studies were carried 
out with cultured CAP and DA islets. These were kept up 
to 15 days in CMRL medium supplemented as described 
at 24 QC and in 5 % CO2 in air, ie, following the proce-

~~-=~~----------------------------------

Antiserum 
Days in culture 

Cell type 
Macrophages, 

dendritic cells 
Lymphocytes 
Vascular 

endothelial cells 
Endocrine cells 

OX6 

0 

PBS 
+ 

ex mse. 
FITC 

0 

Control 
ascites 

+ 
ex mse. 
FITC 

0 

OX6 + 
antimouse IgG' FITC 

o 4 8 12 

++++ +++ ++ + 

++ + (+) (+) 
++ 

+ 

dure established by Lacy [23 J. The results for the various 
OX6 + islet cells are summarized in Table rrr and indicate 
the cell-dependent differences in la antigen expression and 
the decrease of this expression during long-term culture. 
All positive reactions are clearly contrasted by extensive 
control studies, which were always negative. 

For the M<Jl-DC population, which is thought to be 
particularly immunogenic [24], the results are presented 
in a more detailed form in Figure 2. While the total num
ber ofla + CAP M<Jl-DC decreases strongly from 19.6 to 
7 cells per islet within the first 3 days in culture, it de
creases only from 6.9 to 5 cells in DA islets . Islets cul
tured for 7 days still contain a distinct number of such 
cells, namely 5.5 in CAP and three in DA rats. Surpris
ingly, even after the long culture period of 15 days, these 
cells have not yet completely disappeared, as can also be 
seen from Figure 2. Control studies with SAD gave iden

tical results. 
The decrease in LY from cultured islets was more pro-

nounced than that in the M<Jl-DC population : from day 
+4 onwards an OX6-reactive or a SAL-positive cell could 
be detected only very rarely (Table Ill). la antigen 
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TABLE IV. Survey of Class n Antigen Expression of Beta Cells 
in Normal and Variously Activated Islets* 

No. of Percent 
islets positive , Fluorescence 

Status Day screened beta cells ' grading 

Normal 0 1,045 -20 + 
Cult. 500 mg% glue. 1-2 270 0 
Cult. 150 mg% glue. +1 220 0 
Pregnant 6 days 0 570 -35 +1++ 
Pregnant 12-14 days 0 610 55-65 ++ 
Pregnant 18-20 days 0 705 >85 ++ 
Syngeneic nondiabetic +1 1,050 40-55 + 
Syngeneic diabetic +1 840 85-95 ++ 
Allogeneic nondiabetic +1 790 80-95 +1++ 
Allogeneic diabetic +1 810 90-100 ++ 

*For key to grading of fluorescence, see Table n. 
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expression on islet VB disappeared rapidly during in vi- 5 

tro culture and was completely abolished on day +4. This 
may be due to the quick breakdown of the VB's three-di
mensional structure (as early as day + 1) which was tested 
with the SAD antiserum. With regard to beta cells, no 
OX6-positive reaction could be detected beyond day O. 

la Expression in Islet Grafts From Diabetic and 
Nondiabetic, Syngeneic Hosts 

In connection with our interest in islet transplantation 
and in consequence of the findings described above, the 
question arose whether the la antigen expression of the 
parenchyma] islet cells could be increased by activating 
insulin production via streptozotocin-induced diabetes. 
Two hundred fresh LBW islets were transplanted under 
the kidney capsule of diabetic syngeneic recipients (blood 
glucose level above 400 mg%). In a second group, non
diabetic syngeneic recipients also received LEW islets to 
evaluate the traumatic effects of the transplantation pro
cedure on the la expression of grafted islets. Twenty-four 
hours later, all animals from the nondiabetic group and 
those animals from the diabetic group, which showed a 
significantly decreased though still above-normal (200 
mg %) blood glucose level, were killed and their grafts 
quantitatively removed with the help of a fine Pasteur 
pipette. 

The most striking observation was the massive reduc
tion in la + MiP-DC, LY, and VE in 5/5 grafts from syn
geneic diabetic recipients and also in 6/6 grafts from 
syngeneic nondiabetic recipients after the short period of 
only 24 hr of in vivo exposure. About one to three la + 
MiP-DC per islet, very rarely an la+ LY, and only a few 
remnants of la + VE were seen. Control studies with SAL 
and SAD confirmed these findings. 

Compared to ungrafted control islets, beta cell la 
expression in grafted islets increased significantly (Table 
IV): from 20% to 40-55 % in the syngeneic nondiabetic 

o I 2 J 4 5 6 7 8 9 JO 11 12 13 14 15 
in vitro culture (doys) 

Fig. 2. Quantification of class 11 antigen expressing ~acrophages 
and dendriticlike cells during in vitro culture of isolated Islets . Islets 
of two different rat strains were cultured in CMRL medium (suppl~
mented with 150 mg% glucose) for 15 days at 24 QC and 5 % C0 2 In 
air. The medium was changed every second day. The number of OX6· 
reactive cells was counted microscopically . N = 5 experiments per 
day; each with lOO-ISO islets. 

group, obviously as a result of the traumatizat!on ?ue :0 
transplantation, and to 85-95 % in the syngeneIc dtabeuc 
group, obviously as a result of the additional functIOnal 
stimuli due to diabetes. Character and intensity of la 
expression were similar to that observed in pregnant rats 
(Fig. Id). 

la Expression In Islet Grafts From Nondiabetic 
Allogeneic Hosts 

In addition to the above-mentioned stimuli, the effects 
of stimuli, which are attributable to the immunologic re
sponse to an allograft, were assayed in nondiabetic recip
ients in the MHC fully allogeneic strain combination CAP 
to LBW (n = 6). Again, 24 hr after transplantation, islets 
were removed and processed for immunofluorescence, as 
described above. 

For the islet MiP~DC, LY, and VE. the results were 
nearly identical to those reported for the syngeneic gra:ts, 
ie, a strong decrease in these cells after their short in VIVO 
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exposure. In comparison to the syngeneic nondiabetic 
grafts, the la expression on beta cells increased signifi
cantly to 80-95 % in the allogeneic nondiabetic group, 
obviously due to specific immunologic stimuli (Table IV) . 

DISCUSSION 

In the present study, five monoclonal antibodies and 
two polyclonal antisera of defined specificity were used 
to characterize and quantify the cells bearing MHC class 
IT antigens in normal and activated adult rat islets by in
direct immunofluorescence. It is shown that not only pas
senger cells (PC), such as lymphocytes, macrophages, 
and dendriticlike cells, but also vascular endothelial and 
beta cells are capable of expressing MHC class IT anti
gens (originally referred to as la). This expression is 
strongly influenced by in vitro culture, pregnancy, strep
tozotocin-induced diabetes, transplantation trauma, and 
alloantigenic stimuli. 

The finding of distinct numbers of la + PC in the nor
mal rat islet correlates well with similar observations in 
isolated mouse [14] and canine [I5] islets and with our 
earlier findings in single-cell suspensions of rat islets [20] . 
Interestingly, the average number of PC per islet varies 
widely between the three species and appears to be par
ticularly high in rats . Assuming that PC play a major role 
in tissue immunogenicity. their variation in different rat 
strains may explain why it is easier to achieve better islet 
transplantation results in some rat strain combinations 
than in others [25. 26]. 

On the basis of literature, it was expected that rat islet 
PC would have completely disappeared following culture 
at 24°C: islets cultured for 7 days still contained 5 M<p
DC per CAP islet, a number which is about the same in 
uncultured normal mouse and canine islets [14,15]. This 
may account for the poor survival rate when such cul
tured rat islets are transplanted without immunosuppres
sion of the graft recipient [27. and own unpublished data]. 
In contrast to these in vitro data. the strong and rapid 
(within 1 day) in vivo reduction in PC from syngeneic and 
allogeneic grafts is impressive . The simple but effective 
diagnostic method presented here should help to quantify 
Such cells under varying experimental conditions and may 
thus allow better understanding and control of islet trans
plantation results. 

The reports on la expression on rat vascular endothe
lial cells are controversial [28-32] . In islets, a rare, more 
dotlike occurrence has been previously observed 132J 
which differs clearly from the even la expression all over 
the cell surfaces found here and may be due to the meth
odologic approach using electron microscopy. With re
spect to function . it has been claimed that u possihle 
antigen presentation of this ubiquitous type of tissue 
should be taken seriously into consideration [331· How-

ever, with regard to isolated islets, it may be mentioned 
that the YE's natural three-dimensional structure quickly 
breaks down after in vitro culture and transplantation, ie, 
after disconnection from circulation (recent unpublished 
observation). This obviously does not hold for the islets 
in pancreas organ grafts. 

At present, it is generally believed that beta cells do not 
express la antigens [13,15,23,32,34-37]. The series of 
data presented here and obtained with the well-acknowl
,edged antirat la antibody MRC-OX6 clearly contradicts 
'this opinion. However, it may be mentioned that in our 
experience various batches. may significantly vary in 
terms of antibody concentration requirements . Neverthe
less, the most likely explanation for our observations may 
be related to the relatively rare and weak expression of la 
antigens on normal islets and corresponding methodol
ogic limitations. Our approach differs from those of oth
ers in two respects : First, the newly devised procedure for 
three-dimensional evaluation may have accounted for a 
higher sensitivity. This view is supported by the obser
vation that the "conventional" immunofluorescence tech
nique using tissue sections did not allow to clearly detect 
the normal beta cell la antigen expression. Second, the 
inclusion of metabolically hyperactive islets, such as those 
from pregnant rats [38], in our study has allowed us to 
confirm and further extend the observation in question . 

The finding of a variable la expression on islet paren
chymal cells is not too surprising when we consider the 
increasing evidence for such an event in a vari ety of cells 
[4-6, 8-11 J. The fact that beta cells can be i od uced to ex
press la and/or increase this expression raises the possi
bility that they can develop immunologic potential 
following transplantation. This potential should be con
sidered to be positively correlated to the density of la an
tigens expressed on the surface of the cells [39] . Thus . 
efforts to manipulate the inductive phase of the immune 
response, for which the costimulatory activity of an la + 

cell is believed to be obligatory [40]. should not only fo
cus on the manipulation of PC but also on this particular 
parenchymal cell. The passenger leukocyte concept. re
viewed in detail elsewhere [41]. may thus be too simple 
an approach toward such a complex problem as of islet 
immunogenicity . 

The observation that the fa expression of beta cells in
creases form 20 to 55 % due to the traumatization effects 
of the transplantation procedure and to as much as 80 % 
when transplantation is purposely performed badly (pre
liminary observation) indicates the possible importance of 
an optimized technique of islet grafting and possihly also 
of full-organ grafting . In other words. this nonspecitic 
methodologic factor may indirectly ohtain immunologic 
weight because of the initiation of thus-far unknown la 
expression. Further functional challenges in the form nf 
streptozotocin-induced diabetes and the immunologic re-
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sponse to transplantation alloantigens, both assayed sep
arately in this study, obviously add to the above
mentioned traumatic effects. Their role in isolated pan
creatic islet allotransplantation models of major immu
nogenicity are presently under further investigation. 
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