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Effect of Celiac Ganglionectomy and Thoracolumbar Sympathectomy or 
Adrenal Medullectomy on Histamine Ulcer in Dogs. (17796) 

In former reports from these laboratories 
it has been shown that postganglionic sympa- 
thectomy of the upper gastrointestinal tract 
through excision of the celiac or of the celiac 
and superior mesenteric ganglia accelerates 
the production histamine provoked peptic 
ulcer in dogs( l ) ,  and that preganglionic 
sympathectomy by excision of the thoraco- 
lumbar sympathetic trunks does not alter the 
sensitivity of dogs to histamine ulcer signifi- 
cantly from the normal(2). The  present 
studies have been undertaken to elaborate 
upon these observations and to clarify if pos- 
sible the mechanism of accelerated ulcer pro- 
duction following celiac gan,glionectomy. 

Expeljmcnts.  The healthy, dewormed, 
adult, mongrel dogs used in these experiments 
were divided into 4 groups as follows: Group 
I, dogs in which the celiac ganglia was re- 
moved and both thoracolumbar sympathetic 
chains were excised. Group IT, dogs in which 
the medulla of the left adrenal was removed 
and an adrenalectomy was done on the right 
side. Group IIT, dogs with the celiac ganglia 
removed in addition to a left adrenal medul- 
lectomy and right adrenalectomy. Group I V  
was a control series of normal dogs. All of 
the dogs in these 4 groups were given injec- 
tions of histamine-base-in-beeswax as a stimu- 
lus to ulcer production after a recovery period 
of a t  least 30 days following surgical proce- 
dcures. The histamine-in-beeswax was pre- 
pared according to the method of Code and 
Varco (3) and injected intramuscularly daily 
in the afternoon in 30 mg doses, after which 
time the food pans were removed until the 
following morninlg. Each new lot of histamine 
was tested for potency on a Heidenhain pouch 
preparation. 
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Operative Procedures. Celiac ganglionecto- 
tomy was done by carefully stripping the 
celiac axis of all adjacent tissue from the aorta 
well out onto its 3 branches, removing both 
semilunar ganglia and their branches in one 
segment. Thoracolumbar sympthectomy 
was done bilaterally in 2 stages. The 12th 
a n d  13th ribs were resected and the sympa- 
thetic trunk was removed transthoracically 
and retroperitoneally from the 8th thoracic 
ganglia through the 2nd lumbar ganglia along 
with the splanchnic nerves as far as the celiac 
ganglia. Adrenal medullectomy was done by  
incising the gland lengthwise with a sharp 
knife and curetting the medulla while a rub- 
ber shod clamp occlusded the blood supply, 
according to the technic of Houssay and 
Lewis(4). The  right adrenal gland was sub- 
sequently removed completely after recovery 
from the first operation. Animals with a 
celiac ganglionectomy in addition to an  adren- 
al medullectomy hlad both procedures done at 
the same time. 

Results. The results are summarized in 
Table I. I. Celiac ganglionectomy with thor- 
acolumbar sympathectomy. Of 12 dogs with 
celiac gan'glionectomy alone, reported previ- 
ously ( 1 ) , all developed gastric o r  duodenal 
ulcer with 5 or less daily injections of hista- 
mine-in-beeswax, however when bilateral 
thoracolumbar sympathectomy was added as 
in the present study not one of 13 dogs de- 
veloped ulcers with 5 daily histamine iajec- 
tions. One of 2 dogs that received histamine 
during longer periods developed a duodenal 
ulcer, suggesting that no protection is offered 
by this type of denervation but rather that 
thoracolumbar sympathectomy acts in some 
manner to abolish the accelerating effect on 
the production of histamine ulcers exerted by 
celiac ganglionectomy alone. 

11. Adrenal medtdlectomy. Bilateral re- 
moval of the adrenal medulla in Group I1 re- 
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TABLE I. 
Ulcer Production in Dogs. 

(30  nig h i s t t t i i i i n e - b a s e - i n - ~ e e ~ ~ ~ ~ ~  injeeted intramuscularly daily). 

Erosions only4 Ulcers 
7 7  L- 

Group Type of procedure KO. clogs K O ,  iiij. s o .  yo KO. 76 
I Celiac gangliouectom~- f 

bi la t era 1 tho r aco lunihar 

a. Short course of liistamiiie 1 3 J 2 1.5 0 0 
sympathec tomp 

- 10-45 0 0 1 50 h. Long ’’ ” > .. 
I1 Adrenal inedullectomy x 7 2 2.5 3 t  37 

I11 Celiac gaiiglionectomy + 
adrcwal nirdullec toin? 
:L Short course of histarnine 9 1 3 35 1 11 
b. Long ” ’’ ) )  2 7-44 (1 0 2 t  100 

I v ~ur111211 dogs 1 6  3 2 1‘1 4 25 

* dii  erosion is a circumscribed destruction of the mucous membrane limited by the muscularis 

t 1 lierforated ulcer. 
iiiucosa while ulcers penetrate deeper into the T v - a l l .  

sulted in an incidence of ulcer after 5 daily 
injections of histamine not significantly differ- 
ent from that found in the normal controls. 
This is similar to the results described pre- 
viously(2) in a series of dogs with bilateral 
tho r acolumb ar sympa thec t omy . 

111. Celiac ganglionectomy with bilateral 
adrenal medullectomy. Bilateral adrenal me- 
dullectomy seems to have a similar effect to 
that of bilateral thoracolumbar sympathec- 
tomy in that it also reduces the ulcer abetting 
influence of a celiac ganglionectomy alone. 
Two animals given longer courses of hista- 
mine both developed ulcers, showing that no 
protection agaiinlst histamine ulcers is affolided 
by this operation. 

Discussion. Stomach emptying time which 
is decreased by celiac ganglionectomy is also 
decreased by thoracolumbar sympathectomy 
or by adrenal medullectomy( 5) .  Combining 
these operations does not alter the stomach 
emptying time; it remains faster than normal. 
We have data on total pouch dbogs whtich in- 
dicates that neither celiac ganglionectomy nor 
thor acolum bar sympa t hec tomy changes the 
gastric secretory response to histamine from 
that observed before these nerves were cut (5 ) .  
It therefore seems improbable that changes in 
the stomach emptying time or gastric acid 

5. Lewis, F. J., and Wangensteen, 0. H., un- 
published data. 

secretory response to histamine could be the 
main effect produced by thoracolumbar sym- 
pathectomy or adrenal medullectomy when 
added to celiac gmglionectomy. However i t  
might be suggested as an hypothesis that 
adrenalin sensitivity in the stomach and duo- 
denal blood vessels of the animals with a post- 
ganglionic denervation (6) ,  that is a celiac 
ganglionectomy, is a factor in the accelerated 
rate of histamine udcer production noted. 
There is a greatly decreased output of adren- 
alin with either adrenal medullectomy or 
adrenal denervation by thoracolumbar sympa- 
thectomy ( 7 ) .  Anatomical dissection shows 
that bilateral thoracolumbar sympathectomy 
effects a denervation of the adrenal glands not 
obtained by celiac ganglionectomy alone. 
These operative procedures, which reduce the 
adrenalin oubput, when added to a celiac 
ganglionectomy would then permit less adren- 
alin stimulation of the sensitized gastric and 
duodenal vessels. I n  a similar manner, as 
noted by Cannon, Lewis, and Britton(8), the 
denervated cat heart, which is sensitive to 
adrenalin, responds to excitement with an in- 
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creased rate until the adrenals and liver have 
been denervatd. I t  has been shown that 
adrenalin-in-beeswax increases the suscepti- 
bility of normal dogs to histamine provoked 
ulcer (9). The adrenalin output normally 
stimulated by histamine administration ( 10) 
might then, in the animals with postganglionic 
denervation and consequent increased sensi- 
tivity to adrenalin, be a factor in explaining 
their increased histamine ulcer susceptibility. 

d.112. C O I L  Surg., 1945, v30, 59. 
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This increased histamine ulcer sensitivity is 
abolished by operations which markedly re- 
duce the output of adrenalin. 

=\;one of this work suggests that any of the 
operations described afford protection against 
histamine provoked ulcers. Animals given 
histamine for longer periods up to 45 days 
developed ulcers just as control animals do. 

Conclusion. The potentiating effect of post- 
ganglionic sympathectomy, by a celiac gang- 
lionectomy, on histamine induced ulcer in 
dogs is abolished by a bilateral thoracolumbar 
sympa thectomy or adrenal medullectomy. 
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-2 previous communication( 1) from this 
laboratory reported the development of a syn- 
thetic feeding mixture, S o .  199, that main- 
tained chick embryo mesenchyme cells in a 
living, healthy state for an average period of 
4 to 5 weeks, and kept certain cultures alive 
for over 70 days. During the course of this 
work, it was considered desirable to supply 
the cells with a source of water-soluble fatty 
acid and to devise a meanis of dissolving cer- 
tain fat-soluble compounds in a vehicle other 
than alcohol. Consequently, an extensive in- 
vestigation was made of the Tween series of 
surface active agents,$ which have been wide- 
ly used in bacteriological rnedia(2). The 
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,results of this study are contained in the 
present reiport. 

Materials and method. A11 cultures were 
prepared from the leg muscle of Il-day-old 
chick embryos; and the cells were grown di- 

TA4BLE I. 
Bfain Distinguishing Features of  Basal Synthetic 

Feeding Mixtures Employed. 

Mixture 
S O .  Composition 

24B Amino acids and vitamins as in Mixt. 
199 (l), but stock solutions of Vit. A 
and D in 95% ethyl alcohol. Total 
alcohol in mixt., 0.1%. 

Amino acids, vitamins, purines, pyrimi- 
dines, intermediary metabolites, and 
other growth factors. Stock solutions 
of Vit. A aiid D and cholesterol dis- 
sol\-ed in  Tween 80 with min. alcohol. 
Final cone.: .002% Tween and . O l %  
ethFl alcohol. 

Same as 199, but stock solutions of Vit. 
i4 and D and cholesterol prepared in  
95% ethyl alcohol (without Ttreen). 
Total alcohol, 0.3%. 

313 Same as 199, but with ethyl alcohol 
brought t o  the level (0.3%) used in 
Mixt. 281. 

199 

781 
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