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CHAPTER I 

INTRODUCTION 

The Problem and Its Background 

The effects of "states of mind" upon the body long 

have been noted in the world's literature, aad in recent 

yeaxs medical science has been concerned to a large degree 

v;ith "psychosomatic" aspects of bodily function and the 

etiology and cure of disease. 

With respect to peptic (digestive) ulcers in inan, 

many physicians and psychiatrists have assumed that they 

are psychogenic. However, these assumptions have been 

based upon clinical observations; adequate experi:.iental 

evidence is lacking. 

Weiss and English (1) report physicians' obser

vations that many patients suffering ulcers had personality 

traits in common and that severence of the vagus nerve in 

man had given relief of various kinds of ulcer symptoms. 

The surgical procedure of complete low vagotomy was first 

accomplished in 1943 (2:882). Since that time more than 

ten thousand similar operations have been reported in this 

country (3»4,5»6). The results of such operations have led 

Wiggers (2:882), a physician, to conclude that "an influ

ence of nervous factors on the chronicity of peptic ulcers 

has been proved in man." One should note, however, that 



Wiggers' statement concerns only the chronicity of peptic 

ulcers, not their etiology. 

Mittlemann and Wolff (7) have reviewed limited at

tempts to establish links between emotional reactions in 

man and the onset, recrudescence, and course of gastroduo-

denal symptoms of ulcers. The results of these clinical 

observations suggested to the investigators a close re

lationship bet /een emotionality and the formations and per

sistence of ulcers, but the evidence is, as Ivey (8) has 

observed, far from conclusive. 

Despite the lack ox exjperimental evidt :Tce, a number 

of psychiatrists have advanced various blieories intended to 

explain an assumed causative relation between psychological 

conflict and ulcer formation. The psychoanalytic viewpoint, 

as advanced by Alexander (9)> seems to be the most widely 

accepted theory among psychiatrists. Alexander describes 

the "ulcer personality" as extremely dependent, as a result 

of fixatiorx at the oral stage of development. The theory 

holds that psychological conflict is responsible for ulcer 

formation, and that the conflict results from repression of 

dependency feelings and a reactive sti'ivinjj for assertive 

independence. 

Although the assumption is widely held that peptic 

ulcers aj?e psychogenic, some physicians and psychiatrists 

remain skeptical. Wiggers, for example, while assuming 



"an influence of nervous factors on the chronicity of 

peptic ulcers," argues with respect to ulcer etiology that 

"it remains to be proven whether such factors are merely 

contributive or causative" (2:382). 

Experimentation v/ith Animals 

Perhaps the problem of determining the relationship 

between psychological conflict and ulcer formation can be 

attacked effectively by experimentation with animals, for 

they can be subjected to the necessary experimental con

trols and surgical procedures. Indeed, ulcers have been 

obtained experimentally in rats by Selye (10,11) and by 

Sawrey and his associates (12,13), and in monkeys by Brady 

(14). One method used by Selye might be considered the 

employment of a psychological conflict situation; he re

strained his rats by binding their legs to their bodies, 

causing them to struggle for freedom. Sawrey placed rats 

under food and water deprivation and in an approach-

avoidance conflict situation. Brady obtained ulcers in 

monkeys by requiring them to press a lever to postpone 

electric shock. 

Although Brady's method with monkeys appears pi'omis-

ing as a reliable means of studying ulcer etiology, the 

method is limited, llonkeys are expensive. A thorough in

vestigation of the factors which may influence an animal's 



reaction to conflict would require large numbers of expenda

ble subjects; therefore, reliable evidence that psychologi

cal conflict is related to ulcer formation in rats is 

desirable. 

Criticism of the Methods Employing Rats 

The results obtained by Selye and by Sawrey do not 

demonstrate clearly that psycholoptical conflict alone 

contributes to ulcer formation in rats. In Selye's aniiials 

the stxu-gf̂ :le against restraint may have been the chief 

factor contributing to ulcer formation, rather than con

flict. The element of physical exertion is objectionable, 

for Selye (10) has demonstrated that rats forced to exer

cise under 48-hour food deprivation contracted numerous 

peptic ulcers. The results obtained by Sawrey, which 

strongly suggest a positive role for conflict, are con

founded by the possibility that weight loss alone could 

account for the high incidence of ulcers in his "conflict" 

group. The weight-loss factor was suggested by Selye (10) 

as a possible explanation of ulcer formation in rats that 

had been deprived of food and water, and Sawrey (12), 

noting Selye's suggestion, recognized that possibility in 

his experiment. The animals in Sawrey's "conflict" group 

lost an average of 99«5 grams of weight, almost 20 grams 

per animal more than the average loss sustained by the 



subjects in his non-conflict group. Since the difference 

between the two groups in weight loss was found to be 

highly significant, the non-conflict group could not be 

considered a control group for the weight-loss variable. 

After attempting a statistical control of the weight-loss 

variable by an analysis of covariance, Sawrey stated that 

"while the findings are not completely conclusive, they 

strongly suggest that weight loss per se cannot be viewed 

as accounting for all the difference in ulcer formation" 

(12:460), and he concluded that the results indicate that 

conflict alone contributes significantly to ulcer for

mation. 

However, there arc tv;o serious discrepancies in 

Sawrey's statistical analyses. He noted the non-normality 

of the distribiitions of his data but apparently failed to 

appreciate the seriousness of the undoubted J-shape of his 

distributions. According to Lindquist (14:90), the J-shape 

of distributions renders invalid an analysis of covariance. 

Thus, Sawrey's attempt to control the weight-loss variable 

by that method resulted in a spurious adjustment of the 

difference in ulcers between the two groups. The other 

discrepancy was Sawrey's use of a one-tailed ̂ -test and 

acceptance of a small t-value as significant. The t-test 

was made on the spuriously adjusted, non-nonnal data. 

The t-value Sav/rey accepted as significant was 1.81, 



v/hich, with 36 degrees of freedom, corresponds to a proba

bility of better than .05 for a one-tailed test. The corre

sponding probability for a two-tailed test would be better 

than .10, which is not significant. Sawrey's argument for 

accepting the one-tailed test was the possibility that non-

normality of the data "would be as likely to decrease as 

to increase the statistical pov/er of the test employed" 

(12:460). If he had used a tv/o-tailed test, such an argu

ment might be acceptable, for the chance of a Type II error 

may not be great for a two-tailed test; biit, as Edwards 

(155167) notes, the chance for a Type II error is great for 

a one-tailed test, and only a two-tailed test can be con

sidered reliable v/hen the data etre not normally distributed. 

Since Sawrey did not pi"*ovide a control group for the 

weight-loss variable, and since the non-normality of his 

data nullified an analysis of covariance as a statistical 

control, the results of his experiment were confounded. 

Moreover, if an analysis of covariance had been legitimate, 

his use of a one-tailed t-test still would have been an 

unreliable test of the significance of the difference in 

the number of ulcers between his two groups. Therefore, 

the question remains unanswered as to whether conflict 

alone contributes significantly to ulcer formation in rats. 



The Purpose of the Present Experiment 

Future use of the Sawrey method in efforts to deter

mine the relation of psychological conflict to ulcer forma

tion in rats would require a reliable means of determining 

if weight loss alone is related to ulcer formation. If so, 

also required would be knowledge of the extent of ulcera

tion that may be expected in rats from varying degrees of 

body-weight loss as the result of food and water deprivation 

alone. The purpose of the present experiment was to pro

vide that information. 



CH/iPTER I I 

PL All G^ THE SILPE^ ILIEITT 

S u b j e c t s 

Subjects were 42 male and 38 female albino rats bred 

in the Texas technological College Psychological Labora

tories. Their ages ranged from 91 to 100 days at the start 

of the experiment. All subjects were weaned at 21 days of 

age. They were caged in groups cf five, and wer-u maintained 

on an ad libitum diet of Purina Laboi*atory Chow and water 

until the experimental period began. No effort was made to 

tame them. 

Apparatus 

The apparatus consisted solely of individual rat 

cages, glass food dishes, and water bottles. The sides of 

the cages were constructed of solid sheetmetal, and the 

bottoms and ends consisted of 1/2-in. v;ire mesh. 

Experimental Procedure 

The subjects were divided at random into five groups 

of sixteen animals each by the split-litter technique. 

Four of the groups contained eight males and eight females 

each. One group had ten males and six females. The four 

groups that were equally divided as to sex were designated 

8 



as the experimental groups, and they were numbered I, II, 

III, and IV at random. The remaining group was given the 

number V, and it served as the control group. 

The chronological ages of the subjects varied as 

much as nineteen days, and since age might be an important 

factor with respect to weight loss and ulcer formation, the 

range in age at which the subjects experienced the experi

mental conditions was reduced to nine days. This reduction 

in range was accomplished by starting the younger animals 

as much as ten days after the older ones had been started 

in the experimental procedure. IIo less than four and no 

more than twelve subjects were started on any given day 

during the ten-day period. However, all subjects exper

ienced a five-day adaptation period, followed by a twenty-

day experimental period. 

Five days before the experimental period began, each 

subject was numbered with yellow dye and placed in an indi

vidual cage, out of sight of other rats. During this five-

day adaptation period, the subjects were maintained on ad 

libitum laboratory chow and water. At the end of the 

adaptation period, each animal was weighed, and those sub

jects in Groups I through IV were deprived of food and 

water. Group V was maintained throughout the experiment on 

the ad libitum diet. 

The deprivation schedule for Groups I through IV 
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was 47 hours out of each 48-hour period, v/hich v/as Sawrey's 

(12) deprivation schedule. Neither food nor water was in 

sight of the deprived subjects during the deprivation 

periods. During the 48th hour (the feeding period), all 

deprived subjects were permitted to drink as nuch water as 

desired, and each subject was fed a ration of wet food 

mash. This mash consisted of a mixture ox powdered labora

tory chow and v/atex*. 

The follov/ing quantities of food constituted tlie 

individual rations at each feeding period for the subjects 

in the deprived groups: Group I, 4 grams; Group II, 8 grams; 

Group III, 12 grams; and Group IV, 16 grams. The food for 

each subject was weighed in dry pov/dered form before it was 

mixed with water. 

Because handling of the subjects during the experi

mental period might have affected ulcer formation, none was 

handled during that time. Prior to the experimentail period, 

each subject had been handled three times: when weaned, 

when numbered and placed in an individual cage at the begin

ning of the five-day adaptation period, and when weighed at 

the beginning of the experimental period. 

At the end of the experimental period, each subject 

was weighed and then sacrificed with ether. The stomach of 

each subject was removed immediately and placed in an indi

vidual dish containing tap water at room temperature. Each 
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stomach was examined extemaHy for perforations and then 

opened along its greater curvature. The inner surface was 

rinsed v/ith water to remove extraneous matter, and the 

stomach was stretched moderately on blotting paper. In

spection of the inner surface for the presence of ulcers 

was made with a dissecting binocular microscope having a 

magnification of 10.5 X. All inspections v/ere made by the 

experimenter. After each specimen was inspected, it v/as 

preserved in 10̂ ^ formalin. 

At no time during the inspections did the experi

menter know the identity of any of the specimens. The 

stomachs had been excised by an assistant, and to each the 

assistant assigned a random number. For each specimen 

there was an inspection record sheet and a separate identi

fication slip. Only the random nximber appeared on the 

record sheet, but the identification slip bore both the 

random number and the group number and individual number of 

the subject from which the stomach had been removed, rhe 

inspection record sheet remained v;ith its specim n. The 

identification slip was retained by the assistant, and it 

was not seen at any time by the experimenter until all 

inspections and records of the findings had been made. The 

external appearance of the stomachs from the four experi

mental groups was so uniform that none of them could be 

identified as to group origin. Hov/ever, the presence of 
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lairge simounts of food in some specimens led the experi

menter to suspect that they were from Group V, the control 

group. 

After all inspections and records of the findings 

had been made, the experimenter and his assistant collabo

rated in matching the inspection record sheets v;ith the 

identification slips and in preparing a master record of 

the findings. 



CHAPTER III 

RESULTS 

Weipiht Losses 

Table I shows the initial and final mean body wei[juts 

of the subjects in the present experiinent and the mean per

centages of weight changes that resulted frora the feeding 

schedule during the twenty-day experimental period, i'ir:-

ure 1 shov/s graphically the relationships of weight changes 

between the sexes in the same group, between the sexes in 

the separate groups, and between all subjects in the sepa

rate groups. Table II shows the ranges of individual per

centages of weight loss in the four experimental groups. 

As may be seen in Table I and Figure 1, the males 

lost the lax'ger percentage of weight in GroupL; II, III, and 

IV, but the females sustained the greater loss in Group I. 

Tests of the significance of differences in weight loss 

were made by analyses of variance, and the results are 

shown in Table III. The difference in percentage weight 

losses between the combined males from all four experimental 

groups and combined females from the four experimental, 

groups was not significant. However, the differences be

tween the separate experimental groups were all highly sig

nificant o Since the difference between the combined males 

and combined females from all the experimental groups was 

13 



TABLE I 

INITIAL AND FINAL MEAN BODY TiilGHTS, WEIGHT 
LOSSES DURING THE EXPERIIiEIITAL PE?cIOD, 

AND PERCENTAGES OF WEIGHT LOSSES 
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* The values given for Group V represent weight gains. 
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Figure 1. Percentages of Body Weight Loss 
sustained by Males, Females 
and All Subjects in Each of 
the Experimental Groups and 
in the Control Group 
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TABLE II 

RANGE OF INDIVIDUAL PERCENTAGES OF WEIGHT 
LOSSES IN THE FOUR EXPERIMENTAL GROUPS 

Group 

I 

II 

III 

IV 

All Groups 

Males 

38-48 

35-48 

33-39 

25-30 

25-48 

Females 

38-50 

25-45 

22-37 

12-32 

12-50 

IJales & Females 
Combined 

38-50 

25-48 

22-39 

12-32 

12-50 
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TABLE III 

ANALYSES OF VARIANCE OF THE PERCENTAGE WEIGHT 
LOSSES IN THE FOUR EXl̂ Eî IIJEIITAL GROUPS* 

Source of 
Variation 

(Males-Females) 
Between Sexes 
Within Sexes 

(Males) 
Between Groups 
Within Groups 

(Females) 
Between Groups 
Within Groups 

(All Subjects) 
Between Groups 
Within Groups 

Sum of 
Squares 

324.00 
5,427.00 

1,419.75 
247.75 

2,828.25 
931.25 

4,572.00 
1,179.00 

df 

1 
62 

3 
28 

3 
28 

3 
60 

Mean 
Square 

324.00 
87.53 

473.25 
8.85 

942.75 
33.26 

1,526.00 
19.65 

F 

3.70 

53.70 

28.54 

77.65 

Proba
bility 

.05 

.01 

.01 

.01 

* Each test was a separate analysis of variance, 
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not significant, the sexes were combined for a significant-

gap test of the differences betv/een the means of the per

centages of weight loss in the experimental groups. This 

test is presented by Edwards (17:331). A mean difference 

(gap) in weight loss of 4.13% betv/een the groups was re

quired for significance at the .01 level of probability. 

Since all of the differences in means between the groups 

were greater than that value, all the differences were 

highly significant. 

Ulcers 

Ulcerated animals were found only in Groups I, II, 

and III. As can be seen in Table IV, nine males and five 

females exhibited a total of 638 ulcers. 

Ulcers were found in two locations of the stomach. 

The gross anatomical areas of the rat's stomach are shown 

in Figure 2. Hemorrhagic erosions appeared in the body of 

the stomach, and non-hemorrhagic, crater-like erosions were 

found in the rumen. There v/ere no ulcers in the antrum, 

and none of the stomachs was perforated. As can be seen in 

Table V, the males had three ulcers in the rumen and 118 in 

the body of the stomach; females had seven ulcers in the 

rumen and 510 in the body of the stomach. 

The sizes of the ulcers varied from tiny, round 

lesions to irregularly shaped areas up to three millimeters 
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TABLE IV 

INCIDENCE OF ULCERS AND ULCE lATED ANIMALS 
WITHIN THE BXPLilIIIEIJTAL GROUPS* 

Group 

II 

III 

Males 

o 
03 

o a 
•2 E 
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8 

8 

I, II & III p. 
Combined 1 

Q 
-P 

U cd 

o 
PI 03 

rO o 
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0} 
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^•9 

8 

8 

8 

24 
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U cd 

g O 
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O 

U CQ 
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o 
H 
t3 
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517 

iJales & Females 
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o 
03 

Pir-j 
o Cd 

5 

16 

16 

16 

48 

'd 

M cd 
o> u 
a o 
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»J:3 

14 

o 
U (Q 
O ^ 
;Q O 
S O Is 
620 

17 

638 

* There were no ulcers in Groups IV and V. 



20 

GLANDULAR 
PORTION 

umen 

Isopna((eaI 
opening 

Eimit 
ridg 

pql. 

Glandular portion 

Figure 2. A Drav/ing of the I n t e r n a l and Externa l 
Views of the H a t ' s Stomach, Shov/ing 
the Rximen, Body (Corpus), and 
Antrum 
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TABLE V 

THE INCIDENCE OF ULCERS AND THEIR LOCATION IN THE 
STOMACHS OF ANIMALS IN THE EXPERIMENTAL GROUPS 

Group 

I 

II 

III 

Total 

Males 

Body 

105 

12 

1 

118 

Rumen 

3 

0 

0 

3 

Females 

Body 

510 

0 

0 

510 

Rumen 

2 

5 

0 

7 

Males & Females 
Combined 

Body 

615 

12 

1 

628 

Rumen 

5 

5 

0 

10 

Total 

620 

17 

1 

638 
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across. Although the ulcers were classified as to size, 

there was no discernible relationship betv/een the sizes and 

the experimental groups or the weight-loss categories in 

which ulcers occured; therefore, the ulcers were considered 

without regard to size in the tabulations and statistical 

analyses. 

The range of individual percentages of weight loss 

in which ulcers occured was from 39% to 50%. Ulcerated 

males were found only in the 39% to 48% range. Ulcerated 

females were found only in the 45% to 50% range. The inci

dence of ulcers and ulcerated smimals within those weight-

loss ranges is shown in Table VI. 

Tests of the significance of differences were made 

between ulcerated males and females in terms of percentages 

of weight loss and the number of ulcers. Since the data 

were not normally distributed, non-parametric tests of sig

nificance were used. 

In the test of the significance of the difference 

between the BPTC^ of ulcerated animals in percentages of 

weight loss, the frequency distribution of males and females 

that were above or below their combined median percentage 

weight loss was determined. These data are shown in 

Table VII. The test of significance v/as Fisher's Exact 

Method, as described by Edv/ards (15:84), which yielded a 

probability of only .36. Thus, the difference in weight 
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TABLE VI 

INCIDENCE OF ULCERS MB ULCERATED /L.;I:AALS 
WITHIN THE RANGE OF PERCENTAGE V/EIGHT 

LOSSES IN WHICH ULCERS OCCURED 
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TABLE VII 

FREQUENCY OF ULCERATED MALES AND FEMALES THAT SUSTAINED 
A PERCENTAGE WEIGHT LOSS ABOVE OR BELOW THEIR 

COMBINED mDIAN PERCENTAGE ̂ Â IGHT LOSS* 

Sex 

Males 

Females 

Total 

Above the Median 

3 

4 

7 

Below the iledian 

6 

1 

7 

Total 

9 

5 

14 

Only ulcerated animals are represented. 
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loss betv/een ulcerated nalos and females was not signifi

cant. 

In the test of the significance of the difference in 

the number of ulcers between males and females, all of the 

animals were used that were within the range of 39% to 50vb 

weight loss in which ulcers occured. The numbers of ulcer

ated and non-ulceraced females within that range are shovm 

in Table VI (p. 23). The distribution of the males and 

females that had a number of ulcers above and below their 

combined median of ulcers is shown in Table VIII. By 

Fisher's Exact Method, the probability that the distribu

tion in Table VIII would occur by chance was .31. Thus, 

despite the fact that females contracted over four times as 

many ulcers as the males, the difference between the sexes 

in their respective numbers of ulcers was not significant. 

Correlation of Weight Losses and Ulcers 

Figure 5 shows graphically the relationship between 

four categories of weight loss and the mean number of ulcers 

contracted by each sex. The curves indicate a positive 

relationship; that is, the mean number of ulcers increases 

as the percentage of weight loss increases. That the re

lationship may be tenuous is indicated by the small number 

of subjects in each weight-loss category. One should note 

especially that only one animal of each sex fell within the 
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TABLE VIII 

FREQUENCY OF MALES AND FEMALES THAT HAD A 
NUMBER OF ULCERS ABOVE OR BELCV/ THEIR 

COMBINED MEDIAN NUIvIBER OF ULCERS* 

Sex 

Males 

Females 

Total 

Above the Median 

6 

5 

11 

Below the Median 

7 

4 

11 

Total 

13 

9 

22 

* All animals ai'e represented that had weight 
losses within the range of weight losses in which 
iilcers occured. 
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45% to 47% weight-loss categoiy. A check on the strength 

of the relationship between weight losses and incidence of 

ulcers in males, females, and males and females combined 

was made by computation of rank correlation coefficients. 

The results are shown in Table IX. The r« values obtained 

for males alone and for both sexes combined were highly 

significant. The value of r« obtained for females alone 

was not significant. 

Rank correlation coefficients also were computed to 

determine the relationship between degrees of vjeight loss 

and the proportions of animals ulcerated in the various 

weight-loss categories. As can be seen in "Table X, the r» 

values were too low to be significant. 

Since the males and females did not differ signifi

cantly in percentages of weight loss or in their numbers of 

ulcers, the sexes were combined in determininĝ  the propor

tions of ulcerated animals and the nean nuriber of ulcers 

for use as weight-loss control data in relation to future 

experiments. Utilizing the information obtained on both 

sexes combined in Tables IV and VI, the proportion of 

ulcerated animals and the mean number of ulcers were calcu

lated for each of the experimental groups in which ulcers 

occured. These values were also calculated for the range 

of weight losses in which ulcers occured. These data and 

their standard deviations and fiducial intervals appear in 

Tables XI and XII. 
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TABLE IX 

RANK CORRELATION COEFFICIENTS BETWEEN PERCENTAGES 
OF WEIGHT LOSS AND THE NUl-IBER OF ULCERS 

Sex 

Males 

Females 

Both Sexes 

r* 

.94 

.48 

.76 

df 
1 

7 

3 

12 

Probability 

.01 

.10 

.01 
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TABLE X 

RMIK CORRELATION COEFFICIENTS BETWEEN THE PROPORTIONS 
OF ANIIvIALS ULCERATED AÎ D PER Ĉ l̂iTAGES OF V«:3IGHT LOSS 

Sex 

Males 

Females 

Both Sexes 

r' 

.25 

.30 

.37 

df 

6 

2 

9 

Probability 

.10 

.10 

.10 



TABLE XI 

PROPORTIONS OF ULCERATED AITIIAALS AND MEAN iIULIBER 
OF ULCERS IN THE EXPERIMENTAL GROUPS, AND THE 
STANDARD DEVIATIONS AND FIDUCIAL INTERVALS 
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Proportion 
Ulcerated 

Standard 
Deviation 

.05 Fiducial 
Interval 

.01 Fiducial 
Interval 

M§an Number 
of Ulcers 

Standard 
Deviation 

.05 Fiducial 
Interval 

.01 Fiducial 
Interval 

Group 

: 

.562 

.128 

.312 to 
.815 

.230 to 
.895 

38.75 

64.74 

-88.14 to 
165.64 

-128.28 to 
205.78 

II 

.250 

.112 

.030 to 
.470 

-.039 to 
.539 

1.06 

1.91 

-2.69 to 
4.81 

-3.88 to 
6.00 

III* 

.062 

.062 

-.060 to 
.185 

-.116 to 
.241 

.06 

.24 

-.23 to 
.70 

-.56 to 
.68 

* One male having one ulcer was the only ulcerated 
animal in this group. 



TABLE XII 

PROPORTIONS OF ULCERATED ANIMALS, MEiUT NULIBSil OF ULCERS, 
AND STANDARD DEVIATIONS AND FIDUCIAL INTERVALS WITHIN 
THE WEIGHT-LOSS CATEGORIES IN WHICH ULCERS OCCURED 
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Proportion 
Ulcerated 

Standard 
Deviation 

.05 Fiducial 
Interval 

.01 Fiducial 
Interval 

Mean Number 
of Ulcers 

Standard 
Deviation 

.05 Fiducial 
Interval 

.01 Fiducial 
Interval 

Percentage Weight Loss 

• 

39-44* 

.428 

• 131 

.171 to 
•685 

.063 to 
.795 

4.14 

3.57 

-1.25 to 
9.53 

-5.07 to 
13.35 

45-50 

1.000 

.000 

1.00 to 
1.000 

1.00 to 
1.000 

72.50 

79.95 

-84.19 to 
229.19 

-133.77 to 
278.77 

Total Range 
39-50 

.636 

.102 

.436 to 
.836 

.373 to 
.899 

28.10 

56.78 

-83.29 to 
139.29 

-128.54 to 
168.74 

* None of the ulcerated females sustained a weight 
loss in this category. 



CHAPTER IV 

DISCUSSION AND CONCLUSIONS 

The results of the present experimcxit were rather 

well defined, and they will be discussed primarily in tereui 

of their usefulness in future efforts to deternine the re

lationship betv/cen psycholOGiical conflict and peptic ulcer 

formation in rats. 

There were five major aspects of the findings which 

deserve careful consideration: 

1. The minimum level of weight loss at which ulcer

ation was observed may prove to be the most important find

ing. Weight loss is an imdesirable factor in efforts to 

determine the relationship between psychological conflict 

and ulcer formation in rats; but in Sawrey's method (12,13) 

weight loss is an inevitable result of food and water de

privation. However, the weight loss may not have to be 

great in order to accomplish the necessary approach-avoid

ance conflict. There is a possibility that the weight 

losses could be avoided that would equal or exceed the 

minimum weight loss of 39?̂  at which ulceration was observed 

in the present experiment. Indeed, there is reason to be

lieve that the ulcerated animals in Sawrey's "conflict" 

group (13) did not approach the range of weight losses in 

which ulcers occured in the present experiment. This point 

will be discussed in a following section. With respect to 

33 
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future experiments with the strain of rats used in the 

present investigation, an effort to avoid weight losses 

equal to or in excess of 39% might be successful. In that 

event, the results of the present investigation indicate 

that the weight-loss factor could be ignored in relation to 

ulcer formation. However, if weight losses of 39;' or more 

could not be avoided, consideration of the weight-loss 

factor would be necessary, and the proportions of ulcerated 

animals and mean number of ulcers obtained in the present 

experiment could serve as the values to be expected within 

the range of weight losses in which ulcers occured. These 

data, provided in Tables XI and XII, could be used in test

ing the significance of results obtained in future efforts. 

However, they must be used with discretion, as will be 

noted below. 

2. None of the differences was significgint between 

males and females in any of the variables investigated. 

That is, there was no difference between the sexes in the 

percentages of weight loss, and there v/as no difference 

between them in the proportions of animals ulcerated or in 

the numbers of ulcers contracted. Since the minimum v/eight-

loss level at which ulceration was observed was 39% in 

males and 45% in females, one might argue that females may 

be more resistant to ulceration than males. However, since 

the difference in weight losses between the ulcerated males 
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and females was not significant, such an argument would not 

be tenable. Actually, the data indicate that the sex vari

able may be ignored with respect to the relation of weight 

loss to ulceration. 

3. The correlation coefficients obtained between 

weight losses and numbers of ulcers were highly significant 

in males alone and in the sexes combined, but the correla

tion obtained for females alone was not significant. These 

findings suggest that in future experiments the number of 

ulcers in males alone or in the sexes combined may be ex

pected to increase as the degrees of weight loss increase 

above 39%. However, the obtained correlations cannot be 

considered reliable as a basis for predicting a mean number 

of ulcers in a given weight-loss category. As can be seen 

in Figure 3 (p. 27), the number of subjects in any one 

weight-loss category ranges from Just one when the sexes 

are taken separately to only six when the sexes are com

bined. Therefore, the trend indicated is not based on a 

sufficient number of subjects to be considered reliable. 

Nevertheless, the data for the total range of 39̂ ^ to 50% 

weight loss are based on 22 animals. That number warrants 

a fair degree of confidence in applying the data of the 

total weight-loss range as a control factor for the weight-

loss variable. 

4. The correlation coefficients obtained between 



36 

weight losses and proportions of ulcerated animals were not 

significant. These results indicate that there were un

known individual differences between the subjects within 

the weight-loss range of 39̂ ' to 50̂ ^ which contributed to 

variation in susceptibility to ulceration. The low, insig

nificant correlation coefficients suggest that in future 

experiments the proportions of ulcerated animals cannot be 

expected systematically with varying degrees of weight loss 

within the range of weight losses in which ulcers occured 

in the present experiment. Thus, the data do not provide 

a basis for predicting a proportion of ulcerated animals in 

any one weight-loss category. This fact indicates that if 

a reliable test of the significance of a difference in pro

portions of ulcerated animals between the present and a 

future experiment is to be made, the test must be based 

upon all the animals within the 39?'̂  to 50% weight loss 

range of the present experiment and all the animals within 

the same weight-loss range of the future experiment. 

5. The preponderance of ulcers found in the present 

study were in the body of the stomach. This finding may 

have differed from the distribution of the ulcers in 

Sawrey* s rats. He found 434 ulcers in the rumen of 38 of 

the 50 subjects in his conflict group. The average number 

of the rumen ulcers was almost nine. In the present experi

ment a total of ten ulcers was found in the rumen in four 
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of the 22 animals in the weight-loss range in which ulcers 

occured. The averarc number v;as less than half an ulcer 

per animal. Although Sawrey reports that areas of hemor

rhage were noted frequently in the body of stomachs having 

ulcers in the rumen, he did not count then; and he did not 

indicate if any of the specimens not ulcerated in the rumen 

had lesions in the body, so it is not knovm if the larger 

number of ulcers in his subjects were in the body or in the 

rumen, or if lesions in the body appeared only in stomachs 

having ulcers in the rumen. 

v;ith respect to weight loss, Sawrey reported only 

the average number of grams lost by his subjects. Therefore 

there is no way of knowing if any of his animals sustained 

a weight loss of 39?̂  to 50%, the weight loss range in which 

ulcers occured in the present study. One has reason to 

suspect, however, that none of his subjects sustained a 

weight loss of 39?a or more. His subjects ranged in age 

from 100 to 190 days. Since the ages of the subjects in 

the present study were from 91 to 100 days, it is reasonable 

to assume that Sawrey's rats were much heavier in average 

initial weight than 290 grams, which was the average ini

tial weight of the 22 subjects of the present cxperiir.ent 

that sustained weight losses v̂ ithin the range of 39% to 50% 

in which ulcers occured; but in order to be conservative, 

one might assume that the average initial weight of Sawrey's 
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subjects was no more than 290 grams. In that case, the 

averaĉ o weight loss of 99.5 o-ams in Sawr^v's conflict 

group wo'old represent an average loss of onl,- 34>: of the 

initial body weight. ::ince the niriin̂ u-i percentage weight 

loss at which ulcers occured in the present study v/as 39;̂ , 

and since the initial average wei[;ht of Sawrey's subjects 

probably v;as greater than 290 grams, it seems reasona^:le 

to doubt that any of his subjects sustained a weight loss 

within the range of percentage weic;;ht losses in v/hich 

ulcers occured in the present experiment. If this specu

lation is correct, one might accept Sawrey's conclusion 

that weight loss alone could not account for ell the ulcers 

in his conflict group. 

The present experinent was performed to determine 

the extent of ulceration that may be expected in relation 

to varying degrees of body v/eight less in albino rats. The 

minimujE level of weight loss at which ulceration appeared 

was determined. The proportion of ulcerated animals and 

the mean number of ulcers within each experimental group in 

which ulcers occured were calculated, together with the 

appropriate stâ udard dev.uutions ana fiducial intervals. 

Also, the proportion of ulcerated animals and the m:an 

niimber of ulcers obtained v/ithin the range of weight losses 

in which ulcers occured were calculated, together va.th the 

appropriate standard deviations and fiducial intervils. 



39 

These statistics constitute empirical control data for the 

weiglit-loss variaolo in the Sawrey metliod of determinin'^ 

the relationship betv/een psycholô ;:Lcal conflict and ulc^r 

foi'mauion in albino rats. 
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