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Cellular composition and anatomic distribution in nonfunctioning

pancreatic endocrine tumors: immunohistochemical study of 30 cases
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Objective To investigate the cytological patiem
and distribution in nonfunctioning pancreatic endocrine
tumors .

Methods Using labeled  streptavidin-biotin
{ LSAB ), immunohistochemical staining for insulin,
glucagon, somatostatin, pancreatic polypeptide and
gastrin was performed on 30 nonfunctioning pancreatic
endocrine tumors from 30 patients. The cellular com-
position and anatomic distribution in these tumors were
analyzed.

Results Of 30 tumor tissues, 22 (73.3% ) were
found to contain cells immunoreactive to 14 kinds of
peptide hormones; 17 (56.7% ) showed positive stain-
ing for more than one peptide and up to 4 peptides;
and 8 (26.7% ) showed negative immunoreaction to all
antiserum applied. No tumor was found to contain im-
munoreactive gastrin. Among 17 multihommonal tu-
mors, 4 contained 2 kinds of peptide hormones, 8 had
3 kinds, and 5 harbored 4 kinds of peptide hommones.
In addition, the difference in the number and type of
positive endocrine cells between the tumors arising
from the head of the pancreas and those arising from
the body and tail of the pancreas were statistically sig-
nificant ( P <0.05).

Conclusions  Immunohistochemically, the high
positive rate to peptide hommones suggests that the
nonfunctioning pancreatic endocrine tumors are actually
not nonfunctioning; they are asymptomatic pancreatic
endocrine tumors. Moreover, an uneven distribution of
positive endocrine cells in the nonfunctioning pancreas
endocrine tumors within the pancreas was identified.
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It s well-known  that  pancreatic  endocnne  tumors
({PET) can produce a number of charactenstuc clinical symp-
toms due w the hypemsecretion of various hormones . Such w-
mors have been described as ones that secrete  insuling,
glucagon, gastrin, vasvactive miestinal peptude ( VIP ), so-

matostatin, pancreatic polypeptide ( PP} and other hor-

mones ., Although many PEls are not associated with
clinically significant production of homones , they are histo-
logically indistinguishable trom  their tunctioning  counter-
parts. In general idea, patients are considered to have func-
tonal disease if they have compatible climcal symptoms -
cluding hypoglycemia caused by an wnsulinoma, fulminate
peplic ulceration by a gastrinoma, diabetes and skin rash by
a glucagonoma, ete. The patients are considered w have
nonfunctional disease if they do not suffer from honmonally
induced symptoms but have an abdominal mass, pain, jaun-
dice, or other abdominal symptoms. lmmunohistochemical
techniques may sensitively demonstrate hormone  production
w tumors whether they are associated with hypersecretory

syndromme or not .

The purpose of this study was to map the cytological
pattern of nonfunctioning pancreatic endocrine tumors by im-

munohistochermstry .
METHODS

From June 1972 w September 1996, 30 cases of non-
functioning PET were diagnosed and treated at the Fist Affil-
wated Hospital of China Medical University . Surgical resec-

tions were pertormed on all of then.

The twmor ussues were fixed i 10% neutral formalin
and embedded w paratfin.  Routine  paratfin sections  were
stained with hematoxylin-cosin { HE ) . The immunohistoche-
mical staining for in:si.‘xlin, glucagon, svmatostatin, pancreat-
ic polypeptide and gastrin was perdorned on serial 5-pun
parattin sections using LSAB ( labeled suteptavidiwbiutin)
method. 'The primary antibodies used, their dilution and

sources are listed in Table 1.
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Table 1. Working dilution and source of antibodies

Antibody Dilution Source
Anti-insulin 1:200 DAKO
Ami-PP 12700 DAKO
Anti-glucagon Predilutior: DAKO
Anti-somatostatu Predilution DAKG
Anti-gastrin Predilution Maxim

DAKO: DAKO Corporation ( Carpinteria, CA 93013, USA); Maxim:
Fuzhou Maxim Biotech Inc.

Nomnal pancreas ( tor insulin, glucagon, somatostatin
and PP) and gastric antrum (for gastrin) were used as posi-
tive control . 'The following reactions were carried out as neg-
ative control: (1) primary antibodies were replaced by phos-
phate buffered saline (PBS); and (2) primary antibodies
were replaced by normal nonimmune rabbit serum as first
layer .

The staning procedures were as follows. (1) Deparaf-
finize the sections in xylene; (2) place the sections in abso-
lute ethanol; (3) add 3% hydrogen peroxide, incubate for 5
minutes, and rinse; (4) add blocking serum, incubate for
30 minutes, and tap off excess serum; (5) add primary anti-
body, incubate for 30 minutes, and rinse; (6) add link an-
tibody, incubate for 30 minutes, and rinse; (7) add diluted
streptavidin, incubate for 30 minutes, and rinse; and (8)
add substrate solution, incubate for 10 minutes, and rinse.

The cells were classed as positive when they had a rose-
red reaction product in the cytoplasm. We counted the posi-
tive cells in five high-power ( x 300) fields and obtained a
mean of the results (x +s). Differences between means
were assessed by the ¢ or ¢’ test. P <0.05 was considered
statistically significant .

RESULTS

Clinical features

Among the 30 pauents, 21 were female and 9 were
male, giving a male to female ratio of 1:2.3. Their ages
ranged from 11 to 66 years, with a mean of 29.6 years. The
clinical symptoms and signs were nonspecific. Abdominal
mass and abdominal discomfort or pain were the most com-
mon. Of the tumors, 26 were benign and 4 were malignant .
All tumors were solitary as demonstrated by careful examina-
tion. Some tumors showed cystic change of different sizes.
The largest diameter of the tumors ranged from 2.5 to 20
cm, with an average of 11.2 em. Sixteen tumors were locat-

ed in the head of the pancreas, and 14 in the body-tail.

Immunohistochemistry

The results of immunohistochemical staimng are summea-
rized in Table 2. Twenty-two (73.3% ) tumor tissues exhib-
ited positive immunoreaction v 1—4 kinds of peptide hor-
mones; 17 (56.7% ) showed positive staining for more than
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one peptide and up w0 4 peptides; and 8 (26.7% ) showed
negative immunoreaction to all antiserum applied. No tumor
was found to contain immunoreactive gastrin. Among 17 mul-

tihormonal tumors, 4 contained 2 kinds of peptide hormones,
8 had 3 kinds, and 5 harbored 4 kinds of peptide hormones .

Table 2. Results of immunohistochemical staining

- ) Number %o
Total No. of tumors tested 30 - 100.0
Positive for peptide hormone

Insulin 20 6.7
Glucagon 12 40.0
Somatoslatin 11 36.7
Pancreatic polypepude 14 46.7
Gastrin U 0
Negative for peptide hormone 8 26.7
Multihormonal 17 56.7

Distribution of the positive cells of all kinds of hormone

Based on our data, an uneven distribution of positive
endocrine cells in the nonfunctioning pancreas endocrine tu-
mors was identified. Most insulin- (Fig. 1) and glucagon-
containing cells (Fig.2) were found in the tumors arising
from the body and tail of the pancreas (P < 0.05), while
PP-containing cells (Fig.3) usually appeared in the tumors
arising from the head of the pancreas ( P <0.05, Table 3).
The distribution of somatostatin-containing cells (Fig.4) was
not significantly different (P >0.05) .

Fig. 1. Immunohistochemical stain for insulin in resected tumor speci-
men ( x 300).

DISCUSSION

We prefer, like Creutdeldt,’ Heitz et al*>  and
Mukai et al,” the tenm pancreatic endocrine umors to islet
cell tumors. The latter term implies an origin from the islets
of Langerhans, which may not always be accurate. Tumors in
the pancreas with both exocrine and endocrine components
have been reported *  and some authors think that pancreat-
ic duct and endocrine cells originate from the same source.
We also avoid another designation “apudoma”, because some
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Fig. 2. lmmunohustochemical stain for glucagonu w resected wmor spec-
imen { x 300 .

Fig. 3. lmmunotustochemical stain for pancreauce polypepude (PP} in
resected tumor specimen { x 3007

Table 3. Posinve vells of msulin, glucagon, somatostatin

and PP (x = 5)

Positive vells Head Body-taul
Insulin cells 126+59" 40.3+11.87
Glucagon vells T T7+253 3192 9.7
PP cells 335274 5.7« 2.37
Somatostatin cells IREIR Yoz 2.27°

* P<0.05, » » P>0.05, head group vs body-tail group.

Fig. 4. Immunohustochenical stain for somatostatin i resected twmor
SpecHnen { x 3(,[)) .
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serious questions have been rased about this concept.
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L this series, uo tumors were clinically associated with
vbvious signs or symptoms of hormone over- production and
all were termed " nonfunctional” according to traditional clas-
sification. However, immunohistochemical staining revealed
22 tumors containing at least one kind of positive endocrine
cells and 17 wmors contaiming more than one kind . The re-
sult was similar to those of other reports. ©F Therelore, the
“nonfunctioning” twmors are actually asymplomatic pancreat -
1 endocrine wmors. They are not chincally associated with
ubvivus signs or symploms ol hormoties because ol some -
known mechanisoi .

As reported, mwore than 0% of PELs are multithornnon-
al (56 7% iu our study ) *7
manifestations are yuite ditferent . The most frequent nani-

Nevertheless, the clincal

festatons are always derived frou hypersecretion of ouly one
of the hummones produced. A tew PETs showed two or more
syndromes concurrently or combinations of the above-en-
tioned hormones,®  and a few other tumors showed Lransition
of one type of symptom to another with the passage of time .’
I some tumors (7 nonfunctioning” twmors ), homaone pro-
duction is not climcally evident. The most likely explanation
for the vanance i chmcal wamiestauons way be the follow-
mg. (1) Much evidence indicaies that the clincal symptoms
it wultiple honuone-producing PET can often be attributed o
the inappropriate secretion ol a single honuone . This s con-
tirmed by the finding of positive stainng for multuple hor-
mones in which only one serum horone level was elevated |
and the finding supports the noton that the various cell types
in PET derive from a single plunpotential stemn cell which
(2} Almough the

cells in PET have LINUNUACLivILy o wiultihorones , most or

oE T ; 2 . . . 3
way differentiate in varous directions .

all of the hormones do not have biological actvity . (3) Sowe
PETs may secrete a known honuone tos small o amount o
wduce symptoms, produce s honuone with no vbvious asso-
ciated complex of clinical sympioms, secrce a pronoruwne
that 15 not detectable by conventonal metnods and is fune-
tonally mert, produce a homuone not veo vescribed, or se-
crete a hommone but fall w release 1. The exact mechansim
remains o be clarfied .

Currently it is thought that paucrieatic slets avse from
immature endocrine precursor cells sttuaed e epritieiiam
ol the developing pancreatic acmar duces . Une ot tne mweo-
fes of pancreatic endocrine twnor devowoptent  pustiiaies
that PET anse from the wupotenaal procusor ceils.”  The
vther theory states that these s dedve rom e ditfer-
entiated islet cells. It the deveiopuient v pancieatic en-
docrine wmors was @ randon event occwaing o totipotential
cells, it would be expected that the mcigence of these wmors
would be similar wn all portions of we pavcreas. Our data,
however, showed that positive endocriue veils can be grouped
o two distinet anatomic distiibudions . Most wsulin- and
glucagor-containing cells were Owag 11 L tunors arsing
fromi the body and tail of the pancicas; while PP-conaiing
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cells usually appeared in the tumors arising from the head of
the pancreas. In a recent study with similar result, Sawicki
MP et al’
and glucagonomas were located to the left of the superior

found that approximately 75% of insulinomas

mesenteric artery and no less than 85% of gasirinomas were
located to the right of the superior mesenteric artery .

Based on the data of Howard et al,™ 4 bimodal distri-
bunon of pancreatic endocrine tumors was identified . In
cluster | | gastrinomas, pancreatic polypeptide ( PP ) -secret-
g tumors, and somatostatinomas |, 75% of the tumors were
located w the right of the superior mesentenic artery , whereas
in cluster 2 {insulinomas and glucagonomas ), 75% of the
tumors were located W the left of the supenor mesenteric
artery . The explanation for this regional endocrine cell het-
erogeneity is the formation of the mammalian pancreas from
two distinet primordia, the ventral and domsal pancreatic
buds. hnmunohistochemical staining of the mammalian pan-
creas early in gestation has shown that PP-containing en-
docrine cells are localized solely in the ventral pancreatic
bud, whereas insulin-, glucagon-, and somatostatin-contain-
ing endocrine cells are localized in the domsal pancreatic
bud. The small, PP-rich and glucagon-poor islets are the
derivatives of the ventral bud primordium, whereas the
large , glucagon-rich and PP-poor islets are the derivatives of
the dorsal bud primordium .

I summmary , unmunolustochenneally , the high positive
rate W peptide hormones suggests that the non-functioning
pancreatic endocrine tumors are actually not nonfunctioning;
they are only asymptomatic pancreatic endvcrine tumors .
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Moreover, an uneven distribution of positive endocrine cells
i the nonfunctioning pancreas endocrine tumors within the
pancreas was identified .
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Detection of the antibody to Epstein-Barr virus-specific DNase by
enzyme-linked immunoelectrotransfer blot technique
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Objective
used clinically tw detect the antibody to Epstein-Barr virus-
specific DNase ( KBV-DNase) for the early diagnosis of na-

o establish a reliable assay which can be

sopharyngeal carcinoma by enzyme-linked immunoelectro-
transfer blot technique (EITB) .

Methods  P3HR-1 cells were induced with TPA
( 12-0-tetradecanoyl-phorbol- 1 3-acetate ) EBYV-
DNase. The sera from 84 patients with nasopharyngeal carci-

o extract

noma (NPC), 27 patients with other head and neck tumors,
and 31 nomal healthy adults were detected for EBV-DNase

by Western Blot and immunochemical staming. Meanwhile,
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they alsv underwent EBVCA-IgA examnation .

Results There were four pusitive bands in the region
between 52 and 59 KD in the sera from NPC patients. The
positive rate by EITB for NPC patients was 70.24% , while
that for both patients with other tumors and normal adults
was 0. The positive rates of EBVCA-1gA were 73.81%,
18.52% and 6.45% , respectively for the three groups.

Conclusions  EBV-DNase detection with EITB is as
sensitive as EBVCA-IgA examination, but with higher speci-
ficity, i NPC. It also has the advantage of not using any ra-
divactive material . Therefore, it is a simple and useful

method for early diagnosis of NPC.
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