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AE which Paterson et al(7) found effective 
in suppressing or preventing AE when pas- 
sively administered to actively sensitized rats. 
Splenectomy might result in less production 
of this circulating factor and thereby permit 
LNC of a sensitized donor to be more effica- 
cious in transfer. 

It should be reemphasized here that the 
present, as well as our earlier(5), transfer 
studies in rats do not settle the question as 
to whether “sensitized” cells (delayed or 
tuberculin-type hypersensitivity) or conven- 
tional antibodies are directly responsible for 
initiating the damage recognized as AE. For 
it cannot be said as yet whether the lesions 
in recipients result from antibodies elaborated 
and shed by donor lymph node cells after 
their transfer or by interaction of the donor 
cells directly with antigen in the recipient’s 
own nervous system. The simplified method 
of transferring AE in commercially available 
rats, described here, may help in answering 
this question. 

Summary. Previously described methods of 
transferring allergic encephalomyelitis in com- 
mercially available randomly bred, albino rats 

sensitized to iiervous tissue plus adjuvant, en- 
tailed use of parabiosis or pretreatment of 
recipients with normal spleen cells of pro- 
spective sensitized lymph node cell donors. 
Further study indicates that the disease may 
be transferred using lymph node cells of splen- 
ectomized donors sensitized to nervous tissue 
and either intact or splenectomized recipients. 
Splenectomy of only the recipient does not 
appear to facilitate transfer of the disease. 
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The Mann-Williamson (M.W.) operation in 
the dog has been widely used in the study of 
experimental ulcer (1). We have succeeded in 
producing ulcer in the rat by a modified M.W. 
operation ; the method and subsequent obser- 
vations are reported here. We have used rats 
because they are cheaper than dogs and large 
numbers can be kept in relatively small space; 
also, the fact that anatomy and physiology of 
the stomach of the rat differ from that of 
the dog made the study desirable. 

Methods. Fig. 1. Albino rats of Sprague- 
Dawley strain (both sexes) with initial 
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weights between 172 g and 512 g (average 
284 g )  are fasted for 24 hours, water being 
given ad lib. The animal is etherized, and 
under clean but not aseptic precautions the 
abdomen is opened by a small incision in the 
upper midline; the pylorus is ligated and cut 
just proximal to the ligature. A 5-0 black silk 
thread is passed through the upper edge of 
the gastric stoma and secured with a small 
hemostat. The duodenum is pulled up; the 
bile duct with many pancreatic ducts entering 
it is seen coursing through the mesentery; it 
opens into the duodenum 2 to 3 cm below the 
pylorus. The jejunum is transected about 1 
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FIG. 1 .  Diagram ol llann-Williatiisoti operatioti i i i  

the rat. 

ciii below the ligament of Treitz, and its caudal 
end is anastomosed end-to-end to the stoiiiarh 
with continuous suture: using the thread pre- 
viously passed through the stomach: 10 
stitches are adequate, serosal suture is not 
necessary. Next, the apex of the cecuiii i s  
pulled up arid incised 5 nini. The proximal 
end of the cut jejunum is anastomosed entl- 
to-end to the incision in the cecum with coti- 
tinuous suture. No clamps are used, and usu- 
ally little or no bleeding occurs. Five 1111 o f  
0.9:; saline is injected into the peritoneal 
cavity before closure, and after operation 
Combiotic is given S.C. 

ResuZts. Table 1. Results are divided into 
2 groups; A, animals that died or that were 
moribund and were killed after operation (4 
to 11 days, average 7 days), and B, animals 
that survived longer (13 to 160 days, average 
68 days). The reason for this division was 
the fact that in animals of group A most 
ulcers occurred in the prostomach, in group 
B most ulcers occurred at the gastrojejunal 
stoma and none were found in prostomach. 

Rats in Croup A losl 33% Lociy weight, an 
average of 13 Q per day, and rats in Group 
K lost 48%:, body weight, an average 3.3 g 
per day. The incidence of ulcer was approxi- 
itlately equal in both groups (88% and 85% 
twpectively) . In Group A, 67% of ulcers were 
i t 1  prostornach, while in Group B, no ulcers 
 ere in prostomach and 87% were at the 
stonia. Most ulcers in glandular stomach, 
stoma? and jejunum were single, but in the 
case of the prostomach, most ulcers were mul- 
tiple. Most ulcers were round, few were oval, 
arid their size varied from 1 to 10 mm in 
length or diameter. The largest ulcers in both 
groups were found at the gastrojejunal stoma. 
5 mall erosions and punctuate hemorrhages, 
niainly in the glandular stomach, were seen 
i t 1  both groups. A number of ulcers in both 
groups had perforated. Fig. 2 shows multiple 
ulcers in prostomach of an animal of Group 
A. Fig. 3 shows a penetrating marginal ulcer 
i t ]  Group B, Fig. 4 shows section of deep 
marginal ulcer in Group B. 

Discussion. The percentage of M.W. ulcers 
i l l  the rat is approximately the same as in the 
(log (1 j . We have sought an explanation for 
the different distribution of ulcers in Groups 
A and B namely, the prevalence of ulcers in 
the prostomach in the early death Group A 
arid of ulcers at the stoma in the late death 
Group B. The rats in Group A lost approxi- 
tnately 13 g of body weight per day within 
a short period of time, while the rats in Group 
H lost only 3.3 g per day over a longer period 
of  time. In Group A, obstruction at the gas- 
trojejunostomy was noted in some of the ani- 
mals, apparently due to edema and fibrous 
contraction at the suture line. It is possible 
that edema may have been present in more 
animals of that group, and that it disappeared 
by time of autopsy. If this were the case, in- 
creased intragastric pressure and gastric dis- 
tention would have contributed to formation 
o f  ulcers in the forestomach, as we have de- 

TABLE I.  Occurrence of Ulcers. 

No. of Avg Survival No. of Rats with No. of ulcers 
Group Rats Days No ulcer Ulcer Prostomach GlandStom. Stoma Jeiun. 

A 17 7 2 15 10 3 5* 0 
B 27 68 4 23 0 It  20 8t 

* also 3 ulcers in prostomach. t also ulcer in stomach and jejunum. t also 5 ulcers in stoma. 
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FIG. 2. Early death group (A). Stomach of rat 
with multiple ulcers in prostomach, one of them 
perforated. Large ulcer at cardia. Died 7 days after 
operation. 

FIG. 3. Late death group (B) .  Stomach of rat with 
one large ulcer at suture line, penetrating into liver. 
Suture line indicated by dots. Died 107 days after 
opera tion. 

FIG. 4. Late death group ( B ) .  Section through 
ulcer of stomach of rat with 1 large ulcer at suture 
line. Floor of ulcer contains dense fibrous tissue with 
eosinophilic stain. Died 66 days after operation. 

scribed in the pylorus ligated mouse(2). 
In Group B, most ulcers. appeared at the 

stoma. We are inclined to believe that these 
ulcers are caused by a deficient blood. suDPlv 

to the region of the anastomosis. Berg(3) has 
pointed out the relative paucity of arteries in 
the stomach of the rat, and the lack of ade- 
quate collaterals. Injected specimen of rats’ 
stomachs supports our assumption that mar- 
ginal ulcer in the M. W. rat may well be due 
to circulatory deficiency (4). Thus it may be 
possible that marginal (anastomotic) ulcer is 
caused as much or more by inadequate blood 
supply than by acid-pepsin, an idea which we 
have suggested earlier (2,5-7). In both groups, 
but particularly in Group A, starvation, loss 
of weight, and malnutrition, may have con- 
tributed to the production of peptic ulcer. An- 
astomotic ulcers were larger and appeared to 
be older than jejunal ulcers. 

We believe that the results of Group B, the 
animals with prolonged survival time and with 
a high incidence of ulcers at stoma and jeju- 
num, represent the typical pathology of the 
M.W. rat. 

Summary. The Mann-Williamson operation 
has been applied to the rat; gastric, marginal, 
and jejunal ulcers were seen in 85% of the 
animals. Early postoperative deaths may have 
been due to obstruction at the gastro-jejunal 
anastomosis; these animals developed a high 
incidence of ulcers in the prostomach. In rats 
that lived longer, the majority of ulcers were 
found at or nearby the gastro-jejunal anasto- 
mosis. It is felt that this latter group is repre- 
sentative of typical Mann-Williamson ulcer 
in the rat. A possible role of vascular factors 
in the production of ulcer is discussed. 
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