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Normal and acidotic rumen liquor samples from buffalo calves we
re subjected to various treatments and injected intraperitoneally 
to mice. The mortality rate was recorded up to 4B h of post inject
ion. The toxic factors present in the acidotic rumen liquor were 
heat resistant and were found to be concentrated in the high cen
trifuged sediment. It was observed that the acidotic rumen liquor 
was about 1.63 times more toxic than the normal rumen liquor. 

In the second experiment, the severity of toxicosis and inten
sity of histopathological alterations were quite apparent between 
30 to 45 min. and death often occurred within 3 h of intraperi
toneal injections. The toxic factors present in the acidotic ru
men liquor might be endotoxic in nature. 

Mice, i.p. administration, rumen liquor treatments, toxicosis. 

Exclusive feeding of roughages to "ruminants"is associated with 
proliferation of Gram-negative bacteri. whereas a sudden change 
to carbohydrate-rich diet results in predominance of Gram-positive 
flora (Hungate 1966; Slyter 1976). A number of toxic factors 
have been implicated in the pathogenesis of lactic acidosis in ru
minants. The various compounds considered as possible toxic factors 
include lactic acid, biogenic amines, ethanol, bacterial toxins and 
unidentified toxic factors (S a n for d 1963; Dun lop and Ham
mond 1965; Hungate 1966; Ahrens 1967; Slyter 1976; 
Nag a raj a et al. 1979). These compounds may accumulate in the 
rumen due to microbial alterations associated with rumen dysfunct
ion. A preliminary study ~as, therefore, carried out to assess the 
effect of normal and acidotic buffalo rumen liquor on mice mortali
ty and to identify the nature of toxic factors that are lethal to 
mice on clinico-pathological basis. 
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Materials and Methods 

Acute lactic acidosis was induced in buffalo calves by oral 
feeding of molasses at the rate of 15 g/kg body weight. Rumen liquor samples 
were collected at 12 and 24 h post-feeding from healthy and aci
dotic buffalo calves with the help of a stomach tube. These sam
ples were strained through four layers of muslin cloth, pooled and 
used for this study. 

In the first experiment normal and acidotic rumen liquor was 
subjected to various treatments, viz. Seitz filtered, boiled (5 mi
nutes); as such; low-speed centrifuged supernatant (2000 rpm for 5 mi
nutes); high-speed centrifuged supernatant (IBOOO rpm for 20 minu
tes) and high-speed centrifuged sediment. The volume in each treat
ment was restored to the original level of the rumen liquor with 
pyrogen-free normal saline solution. 

Seventy albino mice of both sexes (20-2B g) were procured local
ly. They were maintained on a commercial pelleted feed and had free 
access to water. On the basis of body mass, they were randomly di
vided into six duplicate groups (normal and acidotic) hav~ng five 
mice in each group. The rumen liauor samples subjected to various 
treatments as described above wefe intraperitoneally injected at 
the rate of 0.5 ml/mouse. The clinical symptoms and mortality rate 
were recorded up to 4B h. 

In'the second experiment, the lethality of strained rumen liquor, 
drawn from normal (roughage based) and lactic acidotic ~uffalo cal
ves was tested with another set of 66 mice. Serial dilutions (0~125, 
0.250, 0.500, 0.750 and 1.0 ml) of differently treated, normal and 
acidotic rumen liquor were-made and the volume was raised to 1 ml 
with pyrogen-free normal saline. A group of six mice was subjected 
to each of the above treatments. In addition, a control group was 
also maintained in which the mice were given intraperitoneal inject
ions of pyrogen-free normal saline. A close observation on clinical 
symptoms and mortality was recorded up to 4B h post injection. The 
l016 and lOsn.of normal and acidotic rumen liquor was calculated as 
pel'" the metnC!d of lit c h fie 1 d and Wi 1 cox 0 n (1949). 

In both experiments, representative tissues from each group were 
processed for histopathological examination as per conventional pro
cedure. 

Results 

Intraperitoneal injections of strained rumen liquor from healthy 
or acidotic buffalo calves was lethal to mice within 4B h but the 
rumen liquor samples from acidotic calves were more toxic than those 
of roughage fed calves (Tables 1 and 2). The lOl~ and l~50 values of 
normal rumen liquor were O.IJ and O.Jlml whereas that or acidotic 
rumen liquor were 0.07 and 0.19 ml, respectively. The lethality re
sults reflected that the acidotic rumen liquor was 1.6J times (lOsO) 
more toxic than the normal rumen liquor. No mortality was recordea 
in the control, Seitz-filtered groups with normal as well as acido
tic rumen liquor. However, the mprtality was 100 percent in mice 
injected with boiled acidotic rumen liquor, indicating that toxic 
factor was heat resistant. The effect of toxins present in high cen
trifuged sediment equalled that of the original strained rumen li
quor. In the high centrifuged sediment from acidotic group, 100X mor
tality was recorded as compared to only 20X in high centrifuged su
pernatant group. 
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Fig. 1. Section of liver showing portal hepatitis H.E. X 70. 

Fig. 2. Section of intestine showing necrotic enteritis of all 
the layers H.E. X 70. 
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Fig. 3. Section of kidney showing perivascular infiltration of 
lymphocytes H.E. X 300. 

Fig. 4. Section of kidney showing nephrotic changes in the tu
bular epithelial cells and necrosis of glomerulus 
H.E. X 300. 
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In the second experiment, 100% mortality was recorded with in
traperitoneal injection of 1.0 ml normal rumen liquor as compared 
to 0.75 ml of acidotic rumen liquor. The onset and severity of 
signs of toxicosis and intensity of histopathological alterations 
depended upon the amount of rumen liquor injected and the type of 
treatment given. Usually the signs were observed between 30 to 45 
minutes and death often occurred within 3 h of i.p. injection of 
low speed supernatant and high speed sediment component of the ru
men liquor. The clinical signs of toxicosis were in the form of -
marked dullness and depression, reflected by the decreased activi
ty and disinclination to eat or drink. This was followed by symp
toms of ataxia associated with generalized muscular weakness and 
hyperventilation with dyspnoea. In the terminal stages, complete 
immobilization with unresponsiveness to external stimuli was ob
served. Some of the mice exhibited lateral recumbency and occasio
nal convulsions just before death. However, the control mice given 
the normal saline solution did not show any ill effects. 

No significant gross lesions were detected during necropsy except 
for congestion of the intestine observed in some of the mice. The 
histopathological examination revealed that intensity of the le
sions was more marked in the high centrifuged sediment as well as 
low centrifvged supernatant rumen liquor injected groups as compar
ed to the boiled and untreated rumen liquor injected groups. Histo
pathological alterations in the liver sections revealed fatty chan
ge, congestion and foci of coagulative necrosis with disorganisat-" 
ion of hepatic cords and non-purulent portal hepatitis (Fig. 1). 
The examination of lungs revealed severe congestion, pulmonaryoede
ma, haemorrhagic and interstitial pneumonia with marked infiltrat
ion of lymphocytes and plasma cells around the blood vessels and 
the bronchioles, and in the lung parenchyma. Necrotic enteritis of 
all the layers of intestine (Fig. 2) was observed in mice that 
succumbed to the effect of toxicosis. 

The sections of kidneys revealed nephrotic changes in tubular 
epithelial cells with focal non-purulent interstitial nephritis 
and perivascular lymphocytic cuffing (Fig. 3). Necrosis of glomeru
li (Fig. 4) was also observed in some of the mice. No abnormal chan
ges were detected on histopathological examination of heart and 
brain injected with untreated and boiled, normal as well as acido
tic rumen liquor, whereas in other groups,- areas of foci of coagu
lative necrosis of cardiac muscles (Fig. 5) and non-purulent peri
carditis with infiltration of plasma cells and lymphocytes was ob
served. Lymphocytic meningo-encephalitis and acute necrotic gastri
tis (Fig. 6) were also observed. 

o i s c u s s ion 

The results of the biochemical analysis revealed that the rumen 
liquor from normal calves was devoid of ethanol and contained only 
negligible quantities of histamine anc lactic acid. But intraperi
toneal injection of this liquor to mice also showed symptoms of to
xicity. Similarly non-toxic to least toxic nature of the cell free 
high centrifuged supernatant fraction of rumen fluid and other meta
bolites such as volatile fatty acids, lactic acid and histamine are 
the possible factors responsible for mouse mortality. The non-toxi
city of the Seitz filtered normal and acidotic rumen liquor and heat 
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Fig. 5. Section of heart showing necrosis in myocardium 
H.E. X 70. 

Fig. 6. Section of stomach showing necrotic gastritis H.E. X 70. 
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supernatant, reflected by high mortality revealed that toxic 
factors were concentrated in the bacterial fractions which pos
sessed the properties of endotoxins. Such observations have also 
been made by M u lIe n a x et a1. (1966) and Nag a raj a et a1. 
(1979) with cattle rumen fluid. 

It was also observed, on Gram's staining that normal rumen li
quor contained a higher proportion of Gram-negative bacteria. 
Predominantly Gram-negative isolates were also found on aerobic 
cultural isolation of the normal rumen liquor. However, in the 
acidotic rumen liquor there was a shift in the proportion with 
predominance of Gram-positive bacteria, as conf irmed by the aero
bic cultural isolation studies. These observations also support
ed the results of lethality to mice with normal and acidotic ru
men liquor indicating thereby that a qualitative increase in the 
concentration of toxic factors in the acidotic rumen fluid occur
red probably due to disintegration of Gram-negative bacteria in 
the acidotic ruminal environment (Sly t e r 1976 and Nag a raj a 
et al. 1979). The presence of toxic factor in the normal and aci
dotic rumen liquor as well as clinical symptoms and histopatholo
gical alterations observed in mice are comparable to the findings 
of Mc Man us et a1. (1979), Nag a raj a et a1. (1978) and N a -
gar a j a et al. (1979). These changes could be ascribed to the 
effect of ruminal bacteria and/or their toxic factors. However, 
the severity of , toxic factors in the acidotic rumen liquor was 
not as marked as observed by these workers. This could be attri
buted to the fact that the degree of lactic acidosis reflected by 
the very low rumen liquor pH, was more intense in the present stu
dy. This might be due to the different sampling timings (12 to 
24 h) in the present study as compared to 6 h by other workers. 
A marked increase in the rumen fluid accumulation due to increas
ed intraruminal osmotic pressure in the present study m(ght have 
resulted in the dilution of toxic factors in the acidotic animals 
which explains the variability in the degree of toxicity produced 
by acidotic rumen fluid. 

It may be postulated that the toxic factors, though present in 
the intact rumen of healthy buffalo calves, are not exerting any 
undersirable effect but under conditions of carbohydrate engorge
ment more production and subsequent absorption of toxic factors 
from the inflamed and denuded rumen epithelium might lead to phy
siological disturbances, thus resulting in the shock-like syndro
me which ultimately led to the loss of animals. 

Pr~kaz toxickych faktor~ v bachqrove tekutine zdravych 
a aCidotickych telat buvol~ (8ubalus bubalis) 

Vzorky bachorove tekutiny zdravych a acidotickych telat buvol~ 
byly o~etteny r~znym zp~sobem a intraperitonealne injikovany my
~im, u nichz byla v nasledujicich 48 h sledovana mortalita. To
xicke faktory ptitomne v acidoticke bachorove tekutine byly tepel
ne resistentni v~~i teplu a byly koncentrovany v odsttedenem sedi
mentu. Acidoticka bachorova tekutina byla asi 1,63 x toxi~tej~i 
nez tekutina ze zdravych telat. 

V druhem pokusumela toxikoza prudky pr~beh a patohistologicke 
zmeny byly zjevne behem 30 az 45 minut po aplikaci bachorove te
kutiny. Pokusne my~i hynuly behem 3 h. Toxicke faktory v acido
ticke bachorove tekutine mohou byt svou povahou endotoxiny. 
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Onpe~eneHHe TOKCHqeCKHX ~aKTOpOB B COKaX py6ua 3~OpOB~X 
H aUH~OTHqeCKHX 6yRBoneHKOB(Bub~ bub~) 

06pa3UbJ COKOB nepBOI"O lKeny~Ka 3~OpOB~X H aUH~OTHqeCKHX 
6YKBOneHKOB HCCne~OBanH pa3H~MH cnOC06aMH .H HHTpanepHTOHeanbHO 
BBO~HnH M~m~, y KOTOp~X B nocne~y~mHe ~BOe CYTOK Ha6n~~anH 
CMepTHOUTb. npHCyCTBy~mHe B aUH~OTHqeCKOM COKe py6ua TOKCHqeCKHe 
~aKTOpl>J OTnHqanHCb TepMHqeCKOR pe3HCTeHTHOCTb~ K Tenny H 6~nH 
CKOHueHTpHpOBaH~ B ueHTpH~YI"HpOBaHHOM oca~Ke. AUH~OTHqeCKaH lKH~
KOCTb py6ua no cpaBHeHH~ C COKOM 3~OpOB~X 6yRBoneHKOB OTnHqanaCb 
B ~,63 pa3a 60nbmeR TOKCHqHOCTb~. 

B xo~e BTOPOI"O 3KcnepHMeHTa Ha6n~~anH 60nee 6~CTpoe npOTe
KaHHe TOKCHK03a H naTOnOI"HqeCKHe H3MeHeHHH npOHBHnHCb B TeqeHHe 
30 - 45 MHHYT. nO~on~TH~e M~mH nOI"H6anH B TeqeHHe 3 qaCOB nocne 
npHMeHeHHH COKa nepBOI"O ~eny~Ka. TOKCHqeCKHe ~aKTop~ B aUH~OTH
qeCKOM lKeny~OqHOM COKe MOlKHO no CBoeMY xapaKTepy CqHTaTb 3H~O
TOKCHHaMH. 
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