594 CARBOHYDRATE METABOLISM IN INFLAMMATION

of 6 animals with or without irritation of the nerves, no histologic
evidence of its presence was found on the proximal side a scant inch
beyond the injection. When Fairbrother and Hurst® injected virus
into the sciatic nerve, there was a local reaction, but the nerves were
negative a short distance beyond the injection. This observation
was confirmed by us in 3 animals. Thus, there is an interval
elapsing between the injection of virus and the onset of symptoms
of the disease. It is clear that the approximate interval after in-
jection before symptoms appear and the length of time before
there is histologic evidence of the disease probably coincide.

During the summer of 1935 44 animals were injected subserosally
in the manner previously described.? Sections of the central ner-
vous system were cut, stained in various ways and studied. It was
found that, after the introduction of the virus by way of the gas-
trointestinal tract, histopathologic evidence of disease was regularly
found in the lumbar area of the cord within 24 hours after injection.
The first reaction seen was destruction of neurons in the cord.
Marked increase in microglial elements (Wickman’s Polyblasts) fol-
lowed so soon after this reaction that it seemed to be almost coin-
cidental. In from 3 to 4 days increase and dilatation of capillaries
began. In many animals, neuronophagic plaques surrounded practi-
cally all of the cells in a field, and, in others, this change was ac-
companied by the usual perivascular cuffing and round cell infil-
tration, which never occurred prior to the 5th day after injection.

8713 P

Significance of Carbohydrate Metabolism and Local Acidosis
in Inflammation.*

VaLy MENKIN AND CHARLOTTE R, WARNER.
From the Department of Pathology, Harvard University Medical School, Boston.

Earlier studies by one of the writers have indicated that the
cytological sequence in inflammation, characterized by primary

2 Toomey, John A., Proc. S8oc. Exp. BioL. AND Mep., 1934, 81, 1015.

® Read before the American Association of Pathologists and Bacteriologists,
April 9, 1936.

Aided by grants from the Wellington Research Memorial Fund, the Permanent
Charity Fund of the Harvard Medical School, and the Committee on Seientific
Research, American Medical Association.



595

CARBOHYDRATE METABOLISM IN INFLAMMATION

86 8 g9 Sl TL18 L1 L'¥E 9"8€T 00- 29T
86 3 g9 €FL 9855 '8¢ 79 9'8el 00:STE (£ep paryy wo
1] T g9 5 8'GET 6'T3 6'¢1 3’18 S1°96 poyoolurer)
93 12 g8°L 8¥°L 8'L8 09T 8911 gyl 00°89 09 0°3
ST g8 €¢°. 8%'. 0°L8 0°e1 6.9 61T 0T:.¥%
rsu[eoe APATIEPY 5 9 ¥ L 999 801 0'96 T'88 0T: 6T
— — — oL — — . 0001 0:0 09 o1 36
803£003evyd S189[0 oyepnxgy poolq ojepuxy poorg oyepnxy poorg *STUTU S "B pojealur ON
1goponu  -nuoydroux uonjewEgul Jo eurquadany Boq
-ouowmt Jo 9% -Ljod 3o 9% Hd 99 00/ 8w 99 00T/ Swx uorjeInp [¢10], JFO jUNOWY
POV 9190BL 1edng
oyepnxfy yo £301034D
‘UOJPUIEPU] 90y Ul 9anorg [edrdorolf) oyl pue sisf[oof[y usomjeq diysuorjepy oy,
T 41dVL



596 CARBOHYDRATE METABOLISM IN INFLAMMATION

infiltration of polymorphonuclear leucocytes followed by mono-
nuclear phagocytes, seems to be conditioned by the local hydrogen-
ion concentration of the exudate.* With the developing local acid-
osis in an area of inflammation polymorphonuclear cells degen-
erate and are replaced by macrophages. If the pH is maintained
above 7.0 the polymorphonuclear cells predominate. The cytological
picture can be fairly well predicted from the pH of the exudate
and vice-versa. In many cases the pH changes appear to precede
the cytological shift which, however, invariably follows. Further
studies show that the mechanism of local acidosis in inflammation
is referable to a disturbance of local carbohydrate metabolism.
With impairment in the local circulation, as indicated by lymphatic
blockade and thrombosis of small vessels, it is conceivable that a
state of relative anoxemia develops.? Anaerobic glycolysis follows.
Lactic acid is found to increase two to fourfold as the inflammation
progresses. The sugar in the exudate correspondingly falls sharply,
revealing a conversion into lactic acid. Most of the inflammatory
exudates studied were induced by the injection of small amounts
of turpentine, administered sometimes in divided doses, into the
pleural cavity of dogs. With the progress of the inflammatory
reaction the local alkali reserve soon becomes depleted, as deter-
mined by the volume percent of CO, content. An uncompensated
acidosis follows; the volume percent of CO, falling in some in-
stances from 40 to 29 and even to lower levels. The pH falls and
the polymorphonuclear cells are replaced by macrophages. Below
a pH of 6.8 or 6.7 most types of leucocytes are damaged and frank
pus results. The observations indicate that the cytological picture in
inflammation seems to be conditioned by the pH, which in turn is
referable to the increased rate of glycolysis and the local depletion
of the alkali reserve. These studies have obvious implications in
regard to the factors determining various histological manifesta-
tions of inflammatory lesions. Their bearing on the mechanism
of suppuration is likewise evident and is being studied in the case
of lesions induced by various pyogenic and non-pyogenic organ-
isms. The present conclusions are based on results obtained with
7 dogs. For the purpose of illustration a type experiment is pre-
sented in Table I. The details of this investigation will form the
subject of a separate communication.

1 Menkin, V., Am. J. Path., 1934, 10, 193,
2 Menkin, V., Arch. Path., 1931, 12, 802,






