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SymMARIVM -— In sanguine canum, ¢ quorunm iecore nervi ablati sunt,
lpida et quaedam acida (NEFA) aucta sunt, Chetonimia autem in canibus,
quorum pancreas resectum est, gradatim augetur; minus auntem, si a lecore
nervi ablati sunt.

The action of the nervous system on carbohydrate meta-
bolism is well known from the classic « piqure » experiment
of Craupe Brrnarp. The sympathetic stimulation transmitted
to the liver by the splanchnic nerves produces glycogenolysis
by two mechanisms: «) intrahepatic direct action due to activ-
ation of the phosphorylase which splits the glycogen into
glucose and produces hyperglycemia; b) stimulation of secret-
ion of adrenaline by the adrenal medulla, which by way of the
blood stream reaches the liver and produces also glycogenolysis
and liberation of glucose into the blood.

Glycogen formation is accompanied by a simultanecus de-
posit of potassium in the cell. Glycogenolysis produces a release
of potassium in fo the blood. Stimulation of splanchnic nerves
produces, by the two mechanisms quet mentioned of the sym-
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pathico-adrenal system, a lemporary release of pofassium into
the blood.

The action of sympathetic nerves on the peripheral adipose
tissues has been demonstrated. Their stimulation produces lipo-
lysis of the triglycerides and the falty acids are liberated and
transported in the blood as non esterified fatty acids (NEFA),

5o far an action of the nerves on the fat metabolism of the
liver has not been observed. The work here reported de-
monstrates its existence (¥).

During the catabolism of fatty acids in the liver, ketonc
bodies are formed which are poured in to the blood and finally
oxidized in many tissues (muscle, heart, etc.). When the prod-
uction of ketone bodies is much greater than their consumption,
they accumulate in the blood and there is an increase of keton-
emia and ketonuria.

In the diabetes produced by pancreatectomy in the dog
glucose consumption is diminished and the utilization of fatty
acids is Increased. As a consequence, ketone bodies in the
blood reach a high level. In table 1 in pancreatectomized
diabetic dogs ketonemia is about 1o times greater than in
normal animals (table 1),

TABLE 1. — Hormonal and neural influences on ketonemia in
pancreatectonized dogs.
Numiber of Ket?ne bodlles
animals mg/100 m
a ; on the fifth day
Controls pancreatectomized . . 41 23.7:1:.2.1
With bilateral sympathetic chains
removal . . . . . . . . 8 7.3+6.2
With *liver denervated . . . 8 7.540.9
Hypophysectomized . . . . . iz 4.0-2
Advenalectomized . . . . . 7 715
Controls, non pancreatectomized 26 2.44-0.7

(*} Instituto de Biologia v Medicing experimental - IBuenos Aires.
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The hormonal factors invelved in the production of diabetic
ketosis in pancreatectomized dogs are: 1) insulin insufficiency;
2) simultancous presence of two factors, pituitary and adrenal
hormones, which increase the severity of the diabetic ketosis
(Houssay et al., 1964). The suppression of the pituitary or
of the adrenal produces a striking reduction of ketonemia in
the pancreatectomized dogs (table 1).

Extirpation of both sympathetic chains, fram T, to L
{including the stellate ganglia and the splanchnic nerves), in
the pancreatectomized dog alse produces a diminution of their
ketonemia. Hepatic denervation produces also a decrease of
their ketonemia (fable 1), but with a different mechanism.

In the present note, the results and their discussion are
summarized., A paper will be published « in extenso ».

The diabetic hyperglycemia was similar, In the three
groups of pancreatectomized dogs. There was no change after
sympathisectomy or liver denervation (table 2). The increase
of cholesterolemia was also similar in the three lots of animals;
the slight differences were not statistically significant.

TABLE 2. ~ Blood changes in dogs: pancreatectomized (Pp);
pancreatectomized with liver denevvation (Pp, liver den.);
pancreatectomized with bilateral removal of sympathetic
chains (Pp., symp. ex.). Between brackets, number of dogs.
Five days of observation.

Glycemia {mg per zoo ml)

Condition Basal | © day | z days | 3 days | 4 days | 5 days
Pp. . . . . . .i 754 {22B315|276410 262422 {2864-35 | 272411
(8) )
]E)mp) liver den. - .| Box3 |250.478 |201:+14 |263+09 |29333 3524100
o
Pp. Symp. ex. . .| 8548 |205:+27 |308:38 |348+70 370437 | 268430
(o)
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Chelesterol {mg per yoo ml plasma)

Condition Basal 1oday o2 days | 3 days | 4 days | 5 days

Pp. o o o . 115409 1146411 [ 160G 153 71410 (158415
8) - A N
Pp. liver den. . . |1084.8 (1288 li55-033 (1514 %2 [ 1472 10 |144 48

(10}
Pp., Symp. ex. . . |137:415 3304675 11504 ¥8 {15013 | 1604 15 170417

{8}

Tolal lipids (mg per voo mi of plasma)

Condition Basal iday {2 days 3 days 4 days | 5 days

Pp. o o 0 437450 705 159)1223 4 153[1040 1 200|008 1 240]854 4. 204

axfroriTo

Pp. liver den. . [430:43.9 714;;;7.’} 1260271 ;J;'“Jguéi ;

Pp., Symp. ex. |57 4292 650+ 118 B4-L151] 705+ 107752 1-240/73% - 10g

Non esterified falty acids (NEIFA} (microequivalents per litre of plasma)

Condition Basal 1 day 2 days 3 days 4 days 5 dayvs

Pp. oo 1504460 1 1437:0 184] 15454 268] 1504 16501807 4 13017401 4. 155
(8

Pp. liver den.|539.:62 [1745:5 1011691 4 143] 1757 £ 1660|1454 202 14815155
(8)

Pp., Symplqo7.176 | 7764123 158841371434 108 1604 1210|1340 5311
X, B

Ketore bodies {mg per 100 ml of plasma)

Condition Basal | 1 day | 2 days | 3 days | 4 days | 5 days

Pp. . . o o 274007200 010,542 4013.60:4.3[009.0:0 4. 125, 1+ 3.6

{7}

Pp. liver den. . [1.040.2 |3.750.4| 6:540.9) 7.54.0.0111.0.12.8]74.442.7
{vo)
Pp., Svmp. ex. . 13.34+0.0 7

(8)

11,14 5.3/12.0:1-4.06
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Bilateral removal of sympathetic thoraco-lumbar chains
provoked marked changes: lower values of lipemia, free fatty
acids (NEFA) and ketonemia. There was a diminished mobiliz-
ation of fatty acids from the peripheral adipose tissue and then
a smaller increase of lipemia and less formation of ketone
bodies.

After liver denervation, the increase of lipemia and non
esterified fatly acids were as high as in the pancreatectomized
dogs, but there was a marked decrease of the kefonemia in the
pancreatectomized dogs with liver denervation.

In the pancreatectomized dogs with or without liver denerv-
ation, the peripheral mobilization of fatty acids was intense
and similar in both lots of animals.

The fatty liver aspect was observed in the three groups of
pancreatectomized dogs, but the chemical analysis of the liver
was made only in pancreatectomized animals, pancreatectom-
ized with liver denervation and in normal dogs. In both groups
of pancreatectomized dogs the total lipid increased to 5-0
fimes the normal value. This increase was due mainly to trig-
Iycerides (table 3) the phospholipids changes were slight. The
cholesterol values were increased in both lots of pancreatectom-
ized dogs.

Striking changes were observed in the free fatty acids
[NEFA). They were markedly increased in the pancreatectom-
ized dogs (16 times, over the normal value), but only very
slightly (1.5 times) in the pancreatectomized dogs with denerv-
ated liver (Table 3).

The blood ketone bodies increased progressively after pan-
createctomy, but in the pancreatectomized dogs with liver
dencrvation the values were always lower (about 44 per cent)
(Table 4).

The diminution of hepatic NEFA and blood ketone bodies
produced by the liver denervation in the pancreafectomized
dogs is an indication of the intrahepatic diminution of lipotysis
of triglycerides and the catabolic oxidation of fatty acids and
subsequent kefogenesis.

o
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TABLE 3. - Composition of the liver lipids of normal dogs
(N); pancreatectomized (Pp); pancreatectomized with Livey
denervation (Pp. L. d).

1) L

w T @ g
By |, v | R BBk | g
Dogs (%) S8 | BES | 5.8 |2-g | £8
o M © G B a8 R L.
o ¥ LR Th & bb w6 3 55

[ vl G+ b Pi=]

= & e oA

3 il
74 Pp. L. d, . . . 16.4 35 32.3 2.6 431
76 Pp. 1, 4. . ., 11,5 30 23.6 2.1 760
7¢ Pp. L4 . 1%7.0 25 21.7 2.6 Gyo
13.1 30 25.8 2.3 627
77 Pp. . . .. 132 25 20 2.7 gGo
83 Pp. . . . . . 8o 18.7 16.8 1.G5 483
8 Pp.. . . . . 120 30 23.6 2.03 715
82 Pp. . . . . . 217 25 23.2 2.0 —
137 25 21 2.¥ 710
8r N. 12.2 5.4 4.2 I.4 286
82 N. 3.3 4.3 2.5 .9 315
83 N. 10.8 8.8 7.0 1.9 232
8.7 6.2 4.8 1.7 277

(*) Experimental condition and serial numbers,

TABLE 4. — Changes in fat metabolism of pancreatectomized
dogs produced by liver denervation.

Blood Liver Blood
BH lac | BY L EY w8
"o BE| Z8 | S§ |BE W8
g o s '5;33-"_ e B
5 o S b ‘o oh = 2o
&= = - R
s
Pancreatec-
tomized . . 949 1637 25 21 220.0 17.0

Pancreatec-
tomized, li-
ver denerv-
ation . .. 968 1625 30 25 10-4 9.8
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