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It is apparent that the application of an, antibacterial
cream to the anterior nares is the best method of
reducing colonization in newborn infants. Gould (1955),
using an antibiotic cream, reduced the carriage rate in
adults to 25%, but the use of an antibiotic likely to
produce resistant strains is a disadvantage. Baker and
Christie (1959) used neomycin drops in infants with
good clearance, and this antibiotic has the advantage
of not adversely affecting the general sensitivity patterns
although resistance to neomycin itself has been described
(Quie et al., 1960). We have used a combination of
neomycin and chlorhexidine, with a reduction in nasal
carriage rate to 18% in babies and 3.5% in mothers
and a marked reduction in the infection rate. No
harmful effects were noted during the trial, and in vitro
observations have not shown any resistance to neomycin
when it is combined in this manner with chlorhexidine
(K. G. Green, personal communication, 1960).
The recent work of Gillespie et al. (1958), Simpson

et al. (1960), and Corner et al. (1960), using hexachloro-
phane dusting powder, suggests that a combination of
both methods might be of further benefit, and such a
trial is now in progress.

Summary
A trial of combined neomycin/chlorhexidine nasal

cream (" naseptin ") was carried out in an attempt to
reduce nasal colonization by staphylococci in newborn
infants and mothers in a maternity hospital.
There was a definite reduction of nasal colonization

in both groups.
The incidence of infections both in hospital and in

the two-months period after discharge was appreciably
reduced, more particularly in the group who were not
nasal carriers of staphylococci.
The majority of the staphylococci that were phage-

typed belonged to group I.
It is suggested that daily use of nasal cream combined

with regular powdering with an antiseptic dusting
powder might produce a further fall in colonization
and infection in the newborn period.
We thank Dr. M. T. Parker for carrying out the phage-

typing; Dr. K. G. Green, of Imperial Chemical Industries
Ltd. (Pharmaceuticals Division) for arranging a generous
supply of naseptin and for his co-operation throughout the
trial; Mr. P. Stenton, F.I.M.L.T., who carried out a great
deal, of the technical work; and especially our paediatric
and obstetric colleagues, without whose friendly co-operation
the trial would not have been possible.

REFERENCES
Baker, W. H. J., and Christie, D. R. (1959). Brit. med. J., 2, 192.
Baldwin, J. N., Rheins, M. S., Sylvester, R. F., and Shaffer, T. E.

(1957). Amer. J. Dis. Child., 94, 107.
Barber, M. Wilson, B. D. R., Rippon, J. E., and Williams,

R. E. 6. (1953). J. Obstet. Gynaec. Brit. Emp., 60, 476.
Colbeck, J. C. (1949). Canad. med. Ass. J., 61, 557.
Cook, J., Parrish, J. A., and Shooter, R. A. (1958). Brit. med. J.,

1, 74.
Corner, B. D., Crowther, S. T., and Eades, S. M. (1960). Ibid.,

1, 1927.
Cunliffe, A. C. (1949). Lancet, 2, 411.
Gillespie, W. A., and Adler, V. G. (1957). Ibid., 1, 632.

Simpson, K and Tozer, R. C. (1958). Ibid., 2, 1075.
Gould, J. C. (195Y). J. Hyg. (Camb.), 53, 379.

and Allan, W. S. A. (1954). Lancet, 2, 988.
and Cruickshank, J. D. (1957). Ibid., 2, 1157.

Hurst, V. (1957). J. Hyg. (Camb.), 55, 299.
Klein, J. O., and Rogers, E. F. H. (1959). New Engl. J. Med.,

260, 1012.
Knight, I. C. S., and Nolan, B. (1959). Brit. med. J., 1, 1224.
Ludlam, G. B. (1953). J. Hyg. (Camb.), 51, 64.
Manfield, P. A., Shooter, R. A., and Lidwell, 0. M. (1960). Brit.

med. J., 1, 1098.
Parker, M. T., and Kennedy, J. (1949). J. Hyg. (Camb.), 47, 213.
Quie, P. G., Collin, M., and Cardle, J. B. (1960). Lancet, 2, 124.

Roodyn, L. (1954). Brit. med. J., 2, 1322.
Rountree, P. M., Heseltine, M., Rheuben, J., and Shearman, R. P.

(1956). Med. J. Aust., 1, 528.
Simpson, K., Tozer, R. C., and Gillespie, W. A. (1960). Brit.

med. J., 1, 315.
Valentine, F. C. O., and Hall-Smith, S. P. (1952). Lancet, 2, 351.
Weinstein, H. J. (1959). New Engl. J. Med., 260, 1303.
Wilkinson, B. M. (1959). J. Obsiet. Gynaec. Brit. Emp., 66, 394.
Williams, R. E. O., Jevons, M. P., Shooter, R. A., Hunter,

C. J W., Girling, J. A., Griffiths, J. D., and Taylor, G. W.
(1959). Brit. med. J., 2, 658.

-and Miles, A. A. (1949). Spec. Rep. Ser. med. Res. Coun.
(Lond.), No. 266.

SECRETION OF ABH ANTIGENS IN
PEPTIC ULCERATION AND GASTRC

CARCINOMA*
BY

EDWIN NEWMAN, B.S.

GEORGE S. NAIFEH, B.S.

JAMES E. AUER, B.S.

AND

JOSEPH A. BUCKWALTER, M.D.
From the Department of Surgery, College of Medicine,

State University of Iowa

Various hypotheses have been proposed to explain the
association of the ABO blood groups with disease
processes. Best-established are the association with
peptic ulceration characterized by an increased group
0 frequency and that for gastric carcinoma character-
ized by an increased group A frequency (Buckwalter
et al., 1958). Perhaps the most plausible explanation
for the associations with peptic ulceration and gastric
carcinoma is that the mucopolysaccharide ABH blood-
group substances which are secreted inLo the gastro-
intestinal tract protect the mucous membrane against
ulcerogenic and carcinogenic agents (Aird et al., 1954).
This is a report of a study of secretion of mucopolysac-
charide blood-group substance in peptic ulcer and gastric
carcinoma patients.

Materials and Methods
Since 1956 peptic ulcer and gastric carcinoma patients

admitted to the University of Iowa and Iowa City
Veterans Administration hospitals have provided clinical
material for this study. The diagnoses have been estab-
lished on morphological grounds in all patients with
gastric carcinoma and in two-thirds of those with peptic
ulcer; and in the remainder on the basis of a typical
history with positive upper gastro-intestinal x-ray
studies. Blood and saliva samples and relevant history
have been obtained for each patient. A qualitative
determination of the ABH substance in saliva has been
done, employing the isohaemagglutination test, using
anti-H substance prepared from seeds of Ulex
europaeus, and A and B antisera. Controls have been
provided by a random sample of hospital personnel and
patients with diagnoses other than those being studied.
The differences between the secretor and non-secretor
percentages of the patients and the controls have been
examined for statistical significance by the chi-square
(x2) method.
*This study was supported by grants RG-4777 and A-3778,

National Institutes of Health, Bethesda, Maryland.
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Results
The raw data are recorded in Table I. Controls, anid

duodenal ulcer, gastric ulcer, and gastric carcinoma
patients are subdivided by blood group, secretor status,
and sex. Blood groups A and AB are further divided
into A1, A2, A1B, A2B. The results of the statistical
analysis of these data are recorded in Table II. The
results of only those comparisons are given which are of
importance in evaluating the findings. Blood groups B
and AB are combined in the analyses. The smallness of
the numbers of patients in these categories makes their
analysis as separate groups meaningless. Observe that
the controls and various patient categories are examined
for heterogeneity. Some heterogeneity is present in the
female controls, but is not significant.

Secretor status of the patients is compared with that
of controls. A significant increase in non-secretion is

TABLE I.-Secretor and Blood-group Status of Patienits and
Controls

Total GBlood Secretors Non-secretors
Patients Grou M F |Total| 7, M F Totalt Y.

Controls
0 563 4465 250 197 447 79 40 69 47 116 20-60
A 512 4060 233 154 387 75 59 75 50 125 24-41

A1 424 33-62 195 127 322 75-94 54 48 102 24-06
As 88 6-98 38 27 65 73-86 21 2 23 2614

B 144 11*42 66 41 107 74-31 19 18 37 25-69
AB 42 3-33 20 10 30 71-43 7 5 12 28-57

A1B 31 2-46 13 9 22 7097 6 3 9 29-03
A2B 11 0-87 7 1 8 72-73 1 2 3 27-27_ _I___ __ _ __ _

Total 1,261 100-00 569 402 971 77-00 170 120 290 23-00

Duodenal Ulcer
O 257 53 65 156 28 184 71-60 62 11 73 28-40
A 163 34 03 83 19 102 62 58 44 17 61 37-42

A1 140 29-23 75 15 90 64-29 37 13 50 35-71
As 23 4-80 8 4 12 52-17 7 4 11 47-83

B 44 9-18 22 7 29 65-91 13 2 15 3409
A.B 15 3-13 8 3 I 1 73-33 3 I 4 26-67

AjB 10 2-09 4 3 7 70-00 2 1 3 30-00
A2B 5 1 04 4 0 4 80 00 1 0 1 2000

Total 479 99-99 269 57 326 68-06 122 31 153 31-94

Gastric Ulcer
O 104 56-52 57 18 75 72-12 23 6 29 27-88
A 54 29 35 35 6 41 7593 10 3 13 24-07

A1 43 23-37 28 5 33 76-74 7 3 10 23-24
A, 11 5 98 7 1 8 72-73 3 0 3 27-27

B 19 10-33 13 3 16 84-21 2 1 3 15-79
AB 7 3-80 4 1 5 71-43 2 0 2 28-57

A5B 3 1-63 2 0 2 66-67 1 0 1 33-33
A2B 4 2-17 2 1 3 75-00 1 0 1 2500

Total 184 10000 109 28 137 74-46 37 10 47 2554

Gastric Carcinoma
O 43 36-44 261 8 34 7907 9 0 9 20-93
A 61 51 69 29 18 47 77 05 7 7 14 2295

A1 54 45 76 25 17 42 77-78 5 7 12 22-22
As 7 5 93 4l 1 5 71-43 2 0 2 28S57

B 10 8-47 5 3 8 80-00 2 0 2 20-00
AB 4 3 39 2 1 3 7500 1 0 1 25-00

A2B 0 0-00 0 0 0 0000 0 0 0 00-00
Tota l79 _I

Total 118 9999 62 30 92 7797 19 7 26 22-03

found in duodenal ulcer patients when they are
compared with controls (P<0.001). When the secretor
status of duodenal ulcer patients of the different blood
groups is examined, note tbat those with blood group
A (A1, A2) compared with controls of blood group A
show a statistically significant increase in non-secretion
(x2= 10.364; P<0.01). Of less statistical significance
were the differences between duodenal ulcer patients of
group 0 and the 0 controls (X2-6.272; P<0.02),
A1, A1B patients and controls (X2 =6.438; P<0.02),
and A2, A2B patients and controls (X2=3.565; P<0.10).
Observe that the secretor status of gastric ulcer and
gastric carcinoma patients did not differ significantly
from that of the controls.

In Table III the secretor status of patients with
duodenal ulcer and gastric ulcer is examined as related
to severity of the disease process. The five clinical
groups into which the patients are divided are described

TABLE Il.-Statistical Analysis of the Data

Groups

Controls:
Males O xA x (B +AB) ..

Females OxA x (B +AB)
Males x females
A1 A1B x A2 A2B

Duodenal ulcer:
Males O xA x (B +AB)
Females O x A x (B +AB)
Males x females
A1 A5Bx A2 A2B
Patients x controls.

Ox ,, 0

Ax ,, A
B +AB x controls B+AB..
A1 A1Bx ,, A1A1B
A2 A2B x ,, A2 A2B
A,B,AB x ,, A,B,AB

Gastric iulcer:
Males OxA x(B +AB)
Females OxAx(BxAB)
Males x females
Al A1B x A. A2B
Patients x controls.

Ox,, 0

Ax ,, A
B +AB x controls B+AB..
A, AAB x ,. A1A1B
A2 A2B x , A2 A2B

Gastric carcinonma:
Males O x A x (B +AB)
Females O x A x (B +AB)
Males x females
A1A5BxAaA2B
Patients x controls.

O x controls 0
Ax ,, A
B+AB xcontrols B+ABR
A, A1B x ,, Al A1B
A2 A,B , A2 A2B

x2

0-578 Ol0<P
4-875 005<P<0-0
0-0 010<P
0-267 0-10<P

1-764 0-10<P
3-290 0-10<P
0-577 0-10<P
0-737 0110<P
14-585 P<0-001
6-272 0-01 <P<0-02
10-364 0-001<P<0.0
1-012 010<P
6-438 0-01 <P<0-02
3-565 005<P<010
10-746 000Ol<P<00I

1-317
0-0
0.0
0-0
0-557
2-386
0-0
0-896
0.0
0-0

0-10<PI0-10<P
0-10<P
0-10<P
0 10<P
0O10<P
0O10<P

I 0-10<P
0O10<P
O-lO<P

1-380 0-l0<P
3 476 0-10<P
0-231 0-10<P
1355 0-10<P
0-061 0-10<P
0.0 0-10<P
0-099 010<P
0-378 0O10<P
0-106 0-IO<P
00 0l0<P

TABLE III.-Secretor Status Related to Severity of Disease

Duodenal Ulcer Gastric Ulcer

S. N.S. Y. S. N|S.I */.
Medical therapy;
good response .. 84 64-62 46 35-38 33 78-57 9 21-43

Medical therapy;
poor response .. 81 72-32 31 27-68 11 5500 9 4500

Surgical therapy;
good response .. 101 66-45 51 33-55 37 74-00 13 26-00

Surgical therapy;
poor response .. 47 71-21 19 28-79 13 59 09 9 40 91

Surgical therapy;
poor response
after more than
one operation.. 6 60-00 4 40-00 0 0 00 0.00
_ _ __ 0___

Total .. 319 67-87 151 32-13 94 70-15 40 29-85

S. = Secretor. N.S. = Non-secretor.

in the first column. No evidence of heterogeneity was
found in these data (0.l0<P) for both duodenal and
gastric ulcer.

Discussion
When the differences between the ABO blood-group

percentages of the 479 duodenal ulcer, 184 gastric
ulcer, and 118 gastric carcinoma patients included in
this study are compared with the blood-group
percentages of the 1,261 controls for this study, the
differences for gastric ulcer and gastric carcinoma
patients from the controls are found to be greater than
those for duodenal ulcer patients. However, when the
statistical significance of these differences is examined
we obtain the following: duodenal ulcer (X2 =13.624;
P<0.01), gastric ulcer (X2=10.432; P<0.02), gastric
carcinoma (X2= 5.680 0. 1O<P). The blood-group
percentage differences in the gastric ulcer and gastric
carcinoma patients are also greater than those previously

L)
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found in much larger groups of patients (Buckwalter
et al., 1958). These discrepancies between the size of
the blood-group percentage differences and the levels
of statistical significance emphasize the need for large
numbers of patients in these investigations if statistically
valid conclusions are to be obtained, and illustrate how
overemphasis of differences in the blood-group frequen-
cies might lead to erroneous conclusions.
The suggestion of heterogeneity in the female controls,

female duodenal ulcer patients, and female gastric
carcinoma patients is not statistically significant. It
seems probable, supported by the findings of Clarke
et al. (1956), that these apparent differences are related
to the volume of the data and may disappear if sufficient
data are obtained.

This study confirms the increased percentage of non-
secretors among patients with duodenal ulcer and the
absence of any increase of non-secretion in gastric ulcer
patients as reported by Clarke et al. (1959). However,
as indicated before, and contrary to Clarke et al. (1955),
a statistically significant increase in the frequency of
blood group 0 in gastric ulcer patients was found
similar to that found in the previous study. Also, an
excess of group 0 was found in the propositi of both
gastric ulcer and duodenal ulcer patients when the
propositi were compared with their siblings (Van Scoy
and Buckwalter, in preparation). Therefore, results of
sibship and blood-group frequency studies are similar
for gastric and duodenal ulcer, while the results of
secretor studies differ for these two disease processes.
This contradiction may be real or specious, and awaits
the accumulation of more data for proper interpretation.
The secretion findings in the duodenal ulcer patients

are consistent with the hypothesis that the mucopoly-
saccharide blood-group substances, by coating the
gastro-intestinal mucosa, protect it against ulceration,
and therefore could explain the association of blood
group and duodenal ulcer. Our results suggest that
most important is whether or not any ABH blood-group
substances are secreted. Clarke et al. (1959), using
fucose as an index of the mucopolysaccharide blood-
group substance content in saliva, found evidence that
the total content of the blood-group substances (ABH
and Lea) did not differ significantly between duodenal
ulcer patients and their controls. This suggests that the
secretor effect is related to ABH mucopolysaccharides
rather than being a non-specific polysaccharide effect.
Evidence against the hypothesis of ABH secretion as an
explanation for the blood-group findings in patients
with gastric ulcer and gastric 'carcinoma is provided
by the close agreement of the secretor/non-secretor
percentages of these patients with the controls.
Aird (1955) suggested that blood-group substances

might vary in their ability to confer protection on the
gastro-intestinal mucosa, with H substance offering less
protection and A and B substances more protection.
This would account for the increased frequency of blood
group 0 in duodenal ulcer patients, since persons of
group 0 secrete only H substance. It would also lead
one to expect a lower frequency of ulcer in secretors
of groups A, B, and AB, and, conversely, a higher
percentage of non-secretors in ulcer patients of blood
groups A, B, and AB.
Our findings of a higher percentage of non-secretion

in duodenal ulcer patients of group A than in those of
group 0 support the concept of a group specific associa-
tion. Clarke et a!1. (1955) found the highest non-secretor

percentages in duodenal ulcer patients of blood group 0,
while Wallace et al. (1958) found the highest non-
secretion percentage in patients of groups A, B, and AB.
However, the data indicate that the association of duo-
denal ulceration to the overall non-type-specific ABH
secretion is statistically much stronger, and therefore
probably more important.

It is probable that duodenal ulcer is not a single
disease entity. If this is true, increasing numbers of
factors will be discovered which play parts in the
aetiology and pathogenesis of duodenal ulcers. The
secretion of mucopolysaccharide blood-group substances
through a mechanical, immunological, or some other
mechanism may be one of the factors. It is possible
that these investigations will also help resolve the ques-
tions concerning the relationship between duodenal and
gastric ulcer.
No indication was found of a correlation between

the severity of the disease process and secretor status.
It is possible that secreted mucopolysaccharide blood-
group substances form only an initial protective barrier
against ulceration. Once this barrier has been bridged,
the secretor may not differ from the non-secretor.
The only finding of statistical significance when

groups A and AB were subdivided into groups Al, A2,
and AIB, A2B was when duodenal ulcer patients were
compared with the controls. The statistically increased
rate of non-secretion in A., A1B patients simply reflects
the increased non-secretion percentage in all group A
patients.

Conclusions
A statistically significant increase in non-secretors of

mucopolysaccharide blood-group substances was found
in patients with duodenal ulcer compared with controls.

In addition to the increase in non-secretion in patients
of all ABO blood groups, a secondary association
characterized by the highest non-secretion rate in group
A patients was noted.
No association of secretor status to severity of duo-

denal ulcer was found.
The percentages of non-secretors in gastric ulcer and

gastric carcinoma patients do not differ significantly
from the controls.

REFERENCES
Aird, I. (1955). Proc. roy. Soc. Med., 48, 139.

Bentall, H. H., Mehigan, J. A., and Roberts, J. A. F.
(1954). Brit. med. J., 2, 315.

Buckwalter, J. A., Tidrick, R. T., Knowler, L. A., Wohlwend,
E. B., Colter, D. C., Turner, J. H., Raterman, L., Gamber,
H. H., Roller, G. J., Pollock, C. B., and Naifeh, V. K. (1958).
J. Iowa St. med. Soc., 48, 76.

Clarke, C. A., Cowan, W. K., Edwards, J. W., Howel-Evans,
A. W., McConnell, R. B., Woodrow, J. C., and Sheppard,
P. M. (1955). Brit. med. J., 2, 643.

- Edwards, J. W., Haddock, D. R. W., Howel-Evans, A. W.,
McConnell, R. B., and Sheppard, P. M. (1956). Ibid., 2, 725.
Price-Evans, D. A., McConnell, R. B., and Sheppard, P. M.

(1959). Ibid., 1, 603.
Wallace, J., Brown, D. A. P., Cook, I. A., and Melrose, A. G.

(1958). Scot. med. J., 3, 105.

The National Committee on Maternal Health Inc. has
issued a Selected Bibliography of Contraception: 1940-
1960. Reasonable quantities of copies may be sent on
request to schools, libraries, and governmental and non-
profit organizations, as well as to individuals, free of
charge. The Bibliography covers the medical and
sociological literature, including books, chapters of books,
conference papers, and journal articles, published in the
languages of Western Europe from 1940 to the early part
of 1960. The Committee's address is 2 East 103 Street, New
York 29, N.Y., U.S.A.
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