Spring, 2026

Thank you for viewing this series of papers; three of them authored by Stan Korsmeyer,
himself.

They are presented chronologically to demonstrate how far his field of research in human

immunology and the origins of white blood cell cancers has progressed in the years
1975-2025.

Introductory comments before each are to draw attention to the real life and death implications

of Stan’s - and hundreds of other’s- medical and scientific research. May it be allowed to
continue.

Wm. P. Hyde, M.D.
BHS, 1968



This paper is from the prestigious New England Journal of Medicine in November,1975. It
covers a topic also addressed in the October, 1974 issue of Gastroenterology also by Stan and
the same co-authors. The laboratory investigations described in these papers were done by
Stan when he spent some months at the University of New Mexico after graduation from the
University of lllinois in 1972 or after completing his first year at the U of | School of Medicine in
the summer of 1973. This means that Stan was the lead author of two papers published in
leading medical journals having completed only his Bachelor’s Degree from U of | Champaign-
Urbana where he was introduced to and participated in immunology research. This
extraordinary accomplishment foretold an exciting and fruitful research career that did indeed
come to pass!

Now, some comments on the work itself. In 1973 inflammatory bowel disease (Crohn’s disease
and ulcerative colitis) was recognized to come about because of heightened immune system
reaction occurring in the intestinal lining of those affected. Hence the name, inflammatory
bowel disease. The origin and nature of the harmful inflammatory reaction was not precisely
known. This study strongly suggested that its origin may lie in the exposure to a common
environmental agent (be it chemical or bacterial) plus an inherited genetic predisposition for an
altered immune reaction to that agent.

Now, fifty years later, this explanation is still accepted. The many treatments available for these
ailments are directed at inhibiting the immune response and the harmful effects there from.
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LYMPHOCYTOTOXIC ANTIBODY IN INFLAMMATORY BOWEL DISEASE
A Family Study

StaNLEY J. KORSMEYER, Rarpn C. WiLLiams, Jr., M.D., I. Dobpp WiLson, M.D.,
AND RoBERT G. STRICKLAND, M.D.

Abstract The prevalence of lymphocytotoxic an-
tibody in inflammatory bowel disease is 40 per cent.
Twenty-seven of 90 relatives of 23 probands with the
disease (30 per cent) demonstrated lymphocytotoxic
antibody, as contrasted with only three of 69 control
family members (4 per cent) (P <0.0001). Decreased
lymphocytotoxicity against lymphocytes from patients
with inflammatory bowel disease as compared to
normal donor lymphocytes previously demonstrated in
the serum of probands was also observed in the serums
from family members of the probands. Nineteen of the

ATURALLY occurring lymphocyviotoxic antibodies

have recently been described in the serum of patients
with Crohn's disease or chronic ulcerative colitis. 2 The
prevalence of lymphocyvtotoxic antibodies in both forms
of inflammatory bowel disease was 40 per cent.? Anti-
lvinphocyte antibodies have also been reported in pa-
tients with systemic lupus erythematosus. ™7 and appear in
NZB/W mice in which an autoimmune disease similar to

human lupus spontaneously develops.*” A wide variety of _

other conditions involving altered immunologic function
is assmmmﬁ'e_ﬁmmnphocvmmxins, in-
cluding acute and chronic hepatitis,'® infectious mononu-
cleosis, ' 2 and Hodgkin's disease, ' and after vaccination
againstrubella, '

The cause of chronic inflammatory bowel disease re-
mains unknown; however, attention has focused upon the
possible importance of transmissible agents in Crohn's
disease,'™* and more recently in ulcerative colitis.'® The
demonstration of a high prevalence of lymphocytotoxic
antibody in the non-consanguineous household contacts
of pﬁ)bkjlr!gl};wi\th 1 systemic lupus ervthematosus appears wo
provide evidence for the possible effect of an environmen-
tal agent in the pathogenesis of this disease.?? Therefore,
the present study of the family members of subjects with
inflammatory bowel disease was undertaken to determine
the frequency and expression of lymphocytotoxic an-
tibody in such families. The findings suggest that an en-

virommental or common agent may exist among family
members of patients with either Crohn s disease or chron-
ic ulcerative colitis.

MaTeriaLs AND METHODS

Patient Material

Serums from 90 members of 23 [amilies each containing a sub-
ject with inflammatory bowel disease were collected in Albuquer-
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48 household contacts of probands (40 per cent) were
positive for antibody, whereas eight of 42 nonhouse-
hold contacts (19 per cent) demonstrated it (P < 0.05).
Eight of 16 spouses (50 per cent) of probands showed
antibody. The increased prevalence of lymphocytotox-
ic antibody in family members of probands and its oc-
currence mainly in household contacts (consanguine-
ous and non-consanguineous) may indicate the expo-
sure of probands and their family members to a
common environmental agent. (N Engl J Med 293:
1117-1120, 1975)

que and Minneapolis. Fighteen families contained a proband
with Crohn’s disease, and (ive a proband with ulcerative colitis.
First-degree relatives were defined as parents, children, and sib-
lings of the proband, whereas second-degree relatives were twice
removed from the proband (i.e., grandparent, uncles, or aunts).
Family members were further subdivided into household con-
tacts who lived with the proband, and nonhousehold contacts, Of
the 90 family members studied 39 were firsi-degree relatives, 15
were sccond-degree relatives, and 16 were spouses of the pro-
bands. Forty-eight of the 90 family members were classified as
household contacts whereas 42 were nonhousehold contacts,
The 48 household contacts included 32 first-degree relatives and
all 16 spouses of the probands. None of the 15 second-degree rel-
atives studied had close household contact with the probands.
Sixty-nine control serum specimens from the members of 15 fam-
ilies of medical-center personnel were collected in Albuquerque
and Minneapolis. These controls closely matched the patients’
family members in age, sex, parity, and ethnic background (T'able
1). For each family member studied a history of pregnancy, blood
transfusion, previous hepatitis or infectious mononucleosis, and
possible recent acute viral illness was carefully recorded. There
was no difference in the frequency of the above features between
family members of patients with inflammatory bowel disease and
control family members.

The presence of lymphocytotoxic antibody was detected by the
microcytotoxicity method of Terasaki and McClelland.?* With
this technic 1 uliter of serum and 1 gliter of whole lymphocytes at
1 X 10% cells per milliliter were incubated at 15°C for 15 minutes,
when 5 ul of rabbit complement was added. After further incuba-
tion at 15°C for three hours, 3 ul of Eosin Y dye and 8 pl of 40 per
cent formalin were added sequentially to each well. The percent-
Mﬂ@wfﬁermined by dye exclusion with use of an in-
verted phase contrast micFoscope. Targel lymphocytes were ob-
tzined from Ficoll-Hypaque gradient separation of peripheral

Table 1. Comparative Analysis of Families of Subjects with
Inflammatory Bowel Disease (IBD) and Control Family Mem-

bers Studied.
Group 1BD CONTROL
FAMILY MEMBERS FAMILY MEMRERS
Families studied 23 15
Total subjects studied 90 69
Mean age (yr) 33 28
Sex:
Male 36 (40%) 34 (49%)
Female 54 (60%) 35(51%)
Multiparous females 25 (28%) 15 Q2%)
Ethnic origin:
Anglo-American 85 64
Spanish-American 5 5

The New England Journal of Medicine is produced by NEJM Group, a division of the Massachusetis Medicat Society,
Downloaded from niejm.org at University of Utah--Salt Lake City on June 3, 2025. For persona!l use only.
No other uses without permission, Copyright @ 1975 Massachusetts Medica! Society. Al rights reserved.



1118 THE NEW ENGLAND JOURNAL OF MEDICINE

blood from 16 normal adult subjects representing a panel of
widely differing HL-A phenotypes.
An individual test with a given serum was considered positive if
foﬁiﬁnmnmqmmquhg&mﬁly mphotytes were kitted- Serum
~from a given subject was considered (6'B€ positive for lymphocy-
totoxic antibody only if it killed 20 percentormore of the target
lymphocytes [rom at leasthalf the donors-in the paniel. Thése cri-
teria, selected at the onset of the study and before analysis of the
data, are the same as those used in earlier studies’22° and were
chosen to identify only serum specimens with broad cytotoxic ac-
tivity against lymphocyte antigens of non-HL-A identity. Normal
serumn known to give <10 per cent target cell killing and human
serum albumin were tested simultaneously with the serum from
control family members, or family members of patients with in-
flammatory bowel disease. These controls for spontaneous cell
death consistently showed <10 per cent target cell killing, All
tests including those from Is as well as family members of
atients were read in co-blind fashion by one Tnvestiga tor (S.].K.).

~Tr view of our previous findings of decreased lymphacytoiox-

icity when serums in Crohn's disease were tested against lym-
phocytes of patients with Crohn's disease,! 23 of the lymphocyto-

toxic serums from family members of patients with inflammatory

bowel disease were also tested against a panel of target lympho-

cytes obtained from six patients with Crohn's disease. Unfraction-
ated whole lymphocytes derived from Ficoll- Hypaque separation
of whole blood, as well as a relatively enriched T-cell preparation
obtained by passage of lymphocytes over Degalan anti-immuno-
globulin columns were used as target cells in these determina-
tions.*? Either chi-square analysis or Student’s t-test was used in
all statistical comparisons between various groups.

ResuLts

Lymphocytotoxic antibody was detected in the serums
of 24 of 80 family members of patients with Crohn’s dis-
ease, and in three of 10 family members of patients with ul-
cerative colitis. The overall prevalence of the antibody in
the 90 family members of combined probands with in-
flammatory bowel disease was thus 30 per cent, whereas
only three of 69 members of control families (4 per cent),
demonstrated antibody (P < 0.0001) (Table 2). No clear
sex difference was apparentin the occurrence of antibody
among the family members of patients with inflammatory
bowel disease. None of the 15 multiparous women in the
control families were positive for lymphocytotoxic anti-
body by the criteria used in this study. Ten of the 23 pro-
bands themselves were positive for antibody (44 per cent)
at the time their family members were studied (Table 2),

Table 2. Prevalence of Lymphocytotoxic Antibody (LCA) in
Probands with Inflammatory Bowe!l Disease (iBD), Family
Members of Probands and Control Families.

Group No. oF No. %
Serums Testep LCA Positive LCA PosiTive
Control family members 69 3 4
P <0.0001
Total IBD family members 90 27 30
Household contacts 48 19 40
P<0.05
Nonhousehold contacts 42 8 19
Consanguineous 74 19 26
IBD relatives
1st degree 59 16 27
2d degree 15 3 20
Non-consanguineous 16 8 50t
IBD relatives
IBD probands 23 10 44

“P <0.025 compared to prevalence in controls.
'P<0.05 b inc i retatives.

pared to pre

Nov. 27, 1975

Since the occurrence of the antibody in the families of pa-
tients with Crohn's disease and ulcerative colitis was essen-
tially the same, the data were combined in the analysis of
the subgroups of family members of subjects with inflam-
matory bowel disease.

A significantly (P < 0.05) higher prevalence of lympho-
cytotoxic antibody was noted in the 48 family members
who had household contact with the proband with inflam-
matory bowel disease (40 per cent) as compared to the 42
relatives without household contact (19 per cent) (Table
2). A similar trend was observed when the prevalence of
antibody in the 32 first-degree relatives with (34 per cent)
was compared to that in the 27 first-degree relatives with-
out household contact (18 per cent) although this was not
a significant difference (P < 0.1). Lymphocytotoxic anti-
body was detected in three of 15 (20 per cent) second-de-
gree relatives, all of whom were nonhousehold contacts
(Table 2). The 19 per cent prevalence of antibody inthe 42
relatives (first and second degree) who were nonhouse-
hold contacts at the time of study was significantly (P <
0.025) higher than that observed in control families (4 per
cent) (Table 2), However, the importance of household
contact with the proband with inflammatory bowel dis-
ease for the expression of lymphocytotoxic antibody is fur-
ther illustrated by the occurrence of antibody in eight of
16 (30 per cent) non-consanguineous relatives (all spouses’
of the probands with inflammatory bowel disease). This
prevalence among non-blood relatives was significantly
(P<0.05) higher than that in consanguineous (first-de-
gree and second-degree)relatives (Table 2).

Table 3. Average Lymphocytotoxicity of the Serums Tested.,

AVERAGE 23 48 42 90 ToraL 69 ConTROL
Cyrotoxicity ProBANDs HOUSEHOLD NONHOUSEHOLD FaMILY FamiLy

(%) Contacts CoNTACTS MEMBERS MEMBERS
0-4 0 4] 0 0 0
59 3+ 11 13 24 27
10-14 9 16 15 31 35
15-19 i 8 5 13 4
20-24 3 5 2 7 2
25-29 0 2 1 3 0
30-34 1 8 0 8 [
35-39 2 ] 2 3 1
40-44 | 0 0 0 0
45-49 1 0 0 0 0
50-54 1 0 0 0 ]
55-59 i 1 0 I 0

*No. of serums showing average cytotoxicity in range indicated.

The average lymphocviotoxicity of each serum tested
with the entire panel of target lymphocytes obtained {rom
16 normal donors is shown in Table 3. The probands with
inflammatory bowel disease tended to show higher aver-
age lymphocytotoxicity than their relatives, who in turn
showed higher lymphocytotoxicity than control family
members. In addition, the household contacts of the pro-
bands showed somewhat higher average lymphocytotox-
icity than the nonhousehold contacts. With use of the
Kolmogorov-Smirnov two-sample test,*® the distribution
of average lymphocytotoxicity among family members of
probands was significantly different from that in control
families (D=0.287, P<0.01).
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The pedigree of a representative family of a proband is
presented in Figure 1. Both the spouse and the daughter
in this family were positive for lymphocytotoxic antibody,
whereas none of the proband’s siblings demonstrated it,

When the serum specimens of 23 family members with
antibody were tested against target lymphocytes obtained
from subjects with Crohn’s disease, a marked diminution
in lymphocytotoxicity was noted in 15 of the specimens
tested (Table 4). The mean (£ 18.D.) per centcytotoxicity
inserum of these 23 family members against unfractionat-
ed normal donor lymphocytes was 28 + 9, and that
against the panel of lymphocytes from subjects with
Crohn's disease was 14 % 7. This difference was signifi-

cant (P < 0.001).
AGE: 54

LEA ~
CONTACT | 1/t

AGE: 30

LCA =
CONTRCT  2/menth

AGE:
LCA
CONTACT: HOUSEHOLD

Figure 1. Crohn's Disease Family 15 Containing the Proband,

identified by the X-Marked Square, Who Was Positive for

Lymphocytotoxic Antibody (LCA), Two Household Contacts

Who Were Also Positive, and Two Tested Nonhousehold Rel-
atives Who Woere Negative.

Discusston

The present study has demonstrated an increased
prevalence (30 per cent) of naturally occurring lymphocy-
totoxic antibody in the family members of probands with
Crohn’s disease or ulcerative colitis in comparison to that
observed in a matched normal population (4 per cent).
Since these family members displayed no higher preva-
lence of other pathologic states or conditions associated
with lymphocytotoxic antibody than the controls, wecon-
clude that the familial iation with patients who have
inflammatory bowel disease is the most reasonable ex-

planation for the high rate of antibody among these family
members. An additional finding in the present study was
the significantly greater prevalence of the antibody in
household contacts of the probands (40 per cent) as com-
pared to nonhousehold contacts (19 per cent). This obser-
vation, together with the finding of a significantly higher
antibody [requency in the non-consanguineous relatives
of the probands (50 per cent) as compared to that in con-
sanguineous relatives (26 per cent), is indicative of a rela-
tively horizontal pattern in the expression of lymphocyto-
toxic antibody. However, the significantly increased rate
of antibody in the relatives without household contact
over that observed in control families is consistent with
the possible involvement of genetic factors in the expres-
sion of this antibody. Since many of the currently non-
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Table 4. Lymphocytotoxic Activity (per Cent Killing) of Serums
of 15 Family Members of Probands with Inflammatory Bowel
Disease (IBD) against Normal and Crohn’s-Disease Target

Lymphocytes.
FAMILY-MEMBER ~ UNFRACTIONATED  UNFRACTIONATED T-CesL
SerRUM LYMPHOCYTES FROM LymeHocyTes PREPARATIONS
16 NOoRMAL FROM 6 FROM 6 SUBIECTS
ADULT Donoss SUBIECTS WITH WiTh CROHN'S
CroHN's DiSEASE Disease
i 3 8 8
2 26 12 9
3 21 4 7
4 26 13 7
5 34 10 1}
6 31 14 14
7 33 22 11
8 25 it 6
9 37 26 26
10 23 i1 9
i1 51 34 35
12 22 8 3
13 38 15 18
14 3 16 13
15 30 18 16

household relatives had had extended periods of house-
hold contact with the probands in the past, the finding of
an increased incidence of antibody in this subgroup of rel-
atives offers no strong evidence favoring either genetic or
environmental factors in the expression of lymphocyto-
toxicity.

The observation that lymphocytotoxic antibody in
family members of probands demonstrated markedly less
cytotoxicity for lvymphocytes from subjects with Crohn's
diseasc themselves mirrors the finding previously noted
with serum from patients with inflammatory bowel dis-
ease.! This finding may indicate the similar specificity of
lymphocytotoxic antibody detected in patients and their
families. The exact nature of such reactivity remains to be
determined.

Characterization of lymphocytotoxic antibody has pre-
viously been undertaken by several groups of investiga-
tors. The dependence of cytotoxicactivity on a nonphysio-
logic temperature (15°C) suggested that immunoglobu-
lins other than monomeric IgG might be implicated.
Lymphocytotoxicactivity has been localized in fractions of
high-molecular-weight IgG aggregates,®* as well as in
cold-reacting IgM fractions.™*3 Considerable work partic-
ularly with lymphocytotoxic serum from patients with sys-
temic lupus erythematosus, has failed to reveal any speci-
ficity for known cell-surface antigens. The fact that these,
lymphocytotoxic antibodies react with lymphocytes from
normal subjects of widely differing HL-A phenotype de-
serves emphasis, Synthesis of this type of antibody, which
is capable of reacting with normal lymphocyte surface an-
tigens, may indicate a loss of normal tolerance mecha-
nisms, It has repeatedly been demonstrated that the re-
cruitment of functioning helper T cells during the re-
sponse to new foreign antigens may result in the loss of
tolerance o closely neighboring host antigens.?%27 Thus,
one conceivable explanation for the appearance of anti-
bodies reactive against normal lymphocytes is that new an-
tigens expressed on the surface of lymphocytes as a result
of viral infection could lead 1o the loss of tolerance to
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neighboring normal cell antigens. A dramatic example of
the expression of a new surface antigen on T cells as a re-
sultof virus infection hasbeen described by Obota et al.2#

The possible involvement of transmissible agents in the

pathogenesis of inflammatory bowel disease has gained
support from experiments in which tissue homogenates
from human subjects with Crohn's disease have been inoc-
ulated into foot pads of CBA mice,'3 " or into the ileum of
New Zealand white rabbits.’* A number of the animals re-
ceiving homogenates showed granulomatous changes
complete with epithelioid cells and occasional giant cells.
However, other investigators have reported negative
findings with use of similar technics in a different strain of
mice.!” The fact that the lesion can only be transmitted in
certain animal species and strains suggests the importance
of host factors in the induction of these granulomatous le-
sions. The nature of such host factors is unknown, but ge-
netic variation in the immune response through IR gene
influence is one possibility. Clinical studies**#* have indi-
cated a significantly increased familial occurrence of in-
flammatory bowel disease, and one study®! hasrecorded a
significantly increased rate of serum antibodies to colon
and to Escherichia coli 0:14 antigen in first-degree female
relatives of probands with ulcerative colitis as compared to
age-matched and sex-matched controls.

A decrease in cell mediated immunity in human sub-

jects with Crohn's disease is supported by the demonstra-
tion of decreased numbers of peripheral blood T cells,??
decreased lymphocyte responsiveness to mitogen stimula-
tion,*3 and decreased blast transformation in the mixed
lymphocyte reaction.® It is still uncertain whether these
changes are secondary to the disease or reflect a primary

immune defect in Crohn's disease. The presence of lym-

{ phocytotoxic antibody in subjects with inflammatory bow-
el disease and in their unaffected family members, partic-
ularly those with close household contact, may indicate an
exposure of the patients and their families to a common
environmental agent. The possibility that such exposure
in combination with a specific genetic defect of immune
responsiveness is involved in the pathogenesis of inflam-
matory bowel disease clearly deserves further investiga-
tion.

Weare indebted to Mrs. Carolyn Henderson for expert techni-

cal assistance, to Ms. Bernadetie Marquez for assistance, and to
Dr. B. Skipper forstatistical help.
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