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SUMMARY

Acute pancereatitis and diabetes were experimentally induced in cattle and buffaloes
to study the eifect of the diseases on glucose tolerance. The (K) value (glucose disappear-
ance coefficient, measured in percentage, decrease of glucose/min) was calculated from
the higher dose intravenous glucose tolerance test.

Fifteen animals were allotted to three groups of five animals each as follows: Group
I: control, Group: Il pancreatitis affected animals, Group: Il diabetic animals. The results
indicated that:

1. High dose intravenous glucose-tolerance test was an effective tool for determining
glucose-tolerance in cattle and buffaloes.

2. Glucose tolerance of group IIl was markedly decreased compared with that of group
I & Il. To determine if a simplified (K) value (calculated using 2 or 3 blood samples)
could approximate the (K) value (calculated using 8 blood samples) simplified (K)
values were derived from 5 and 120 minute blood sample values. These values closely
approximated the standard (K) values, indicating the simplified value may be used
in the clinical situation. The standard (K) value, however, is preferred for investiga-
tive work.

INTRODUCTION

Pancreatitis is the commonest predisposing cause of diabetes millitus (ANDERSON and LOW, 1965; DIXON
and SANFORD, 1961; MEIER, 1960 and PERMAN and STEVENS, 1969). The inflammatory process may lead to vascu-
lar damage, resulting in ischaemia and necrosis of both acinar and endocrine tissue. Repeated episodes of pancreatitis
may then results in diabetes mellitus. Even though pancreatitis and diabetes are usually thought of as separate
clinical entities, they commonly occur concurrantly (Cotton, CORNELIOUS and THERAN, 1971).

GREVEet al. (1973) reported experimentally incuced acute pancreatitis with concurrent diabetes mellitus in
8 dogs. When they coexist, diabetes mellitus is usually correctly diagnosed, but pancreatitis may be overlooked
because of a lower index of suspicious for that disease. Diabetes may develop during the first episode of pancreatitis
but it more often occurs weeks or months later (MAHAFFEY and ANDERSON, 1976).

GREVE and ANDERSON, (1973) studied high dose intravenous glucose tolerance test (H.L.V. G.T.T.) modified
according 10 DYCK and MOORHOUSE, (1966) in normal, prediabetic and overtly diabetic dogs and in dogs with
juvenile pancreatic atrophy. They described the procedure for the H.LV. G.T.T. (I gm. of glucose/kg. Bwt); discussed
the calculation and the significance of the (K) value (glucose disappearance coeificient), and set the guide lines
for interpretting the (K) value as follows: K greater than 2 = Normal, K between 1.9 and l.l = prediabetic and
K equals to or less than 1.0 = over diabetes.

The priMa37Y purpose in the present study was to determine the effect of experimentally induce acute pancreatitis
and glucose tolerance of cattle and buffaloes; second to evaluate further the H.LV. G.T.T. as a screening test for
pancreatic inflammatory disease in cattle and buffaloes and third to determine whther the standard (K) value, determ-
ined on the basis of 8 blood samples, could be closely approximated by calculating a simplified (K) value for 2 or
3 blood samples.
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MATERIAL and METHODS

15 male cattle and buffaloes (8 cattle and 7 buffales) of varying weight (300 - 400 kgs) aging between 1.5 -
3.5 years each were alloted to 3 groups of 3 animals each as follows:
Group I : Control (3 Cattle and 2 buffaloes)
Group Il : Acute pancreatitis (2 Cattle and 3 buffaloes)
Group III: Induced acute diabetes (3 Cattle and 2 buffaloes)
The animals were put under clinical observation for 3 months before experiment. The animals were examined every
two weeks to insure that the animals were healthy and free from external, internal and blood parasites.

The H.LV. G.T.T. modified according to DYCK and MOORHOUSE, (1966) was performed on days 1, 7 & 15
after experimental induction of mentioned cases. Glucose (1 gm/kg Bwt. as a 50% solution) was injected very rappidly
into jugular vein. That vein was not used again the same day. All blood samples were collected from the jugular
vein at 0, 5, 10, 20, 30, 60, 90, 120 and 180 minutes after the injection of glucose.

Collected blood samples were prepared for blood chemical determination on the same days that the glucose
tolerance tests were performed. The iollowing blood chemical analytical values were determined: glucose, amylase
and lipase (HASSAN, 1980). Acute pancreatitis was induced by injection of 25 ml. of chloroform in different sites
in the area of the pancreatic parenchyma. The surgical procedure to reach the pancreas was adopted after the
method of BROBST, et al., (1970). Induced diabetes was performed in the third group after the method described
by HASSAN, (1980). :

Regression analysis was performed using within-group-day data collected from the glucose toterance test. The
model used was log Y =¢{ + Bt. where Y = glucose,CX= a constant, B = slope & t = Time.
The K value was defined as - B X 100.

Regression equgtions of subsets of the data were used to determine if fewer biood samples could be used to
caiculate (K) values (simplified K values) which would consistently approximate the standard (K) value. Differences
between the standard K values and the simplified K values and the simplified K values were calculated. The data
coliected from each of the measured variable (fasting glucose, amylase and lipase) and the individual (K) values
were used as a repeat-measure analysis of variance (ANOVA). The means of the measured variables and the (K)

values of each group were also calculated for each test day.

When a significant F test was noted in the analysis of variance, the means were subjected to a Fisher's least
significant difference (LSD) test. The level of significance was 0.05.

RESULTS

High Dose Intravenous Glucose Tolerance Test:

There were no significant changes in the glucose tolerance of animals in Group I (Table 1). in group II, the
mean (K) values did not change significantly from day I to 7 to 15 but the (K) value was significantly lower than
in group I. The glucose tolerance of group Il (Table 1) was highly significantly decreased after induced diabetes.
The mean (K) values of group 1l was significantly lower that of group IL

All individual (K) values of group | were greater than 2.00. The maximums and minimums of individual (K)
values of group Il were 1.9 and 1.5. On the other hand the maximums and minimums of individual (K) values of

group Iil were 0.9 and 0.7.

Simplified (K) values were also calculated, using only 2 or 3 time samples post glucose injection. These combina-
tions were used 5 and 60 min, 5 and 9C min, 5 and 120 min, 10 and 60 min, 10 and 90 min and 10 and 120 min,
5, 60 and 120 min. and 10, 60 and 120 min. Table (V) shows that the (K) values (calculated using 5, 60 and 120
min) were closed to the standard (K) values (calculated using all 8 samples) in cases of using 3 blood samples. On
the other hand when 2 blood samples were used the (K) values calculated using 5 & 120 min. samples wee closest
to standard (K) values.

Assiut Vet.Med.J.Vol. 11, No. 22, 1984.
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- The results of festing glucose amylase and lipase tests are presented in Tables. II, Il and IV respectively).

DISCUSSION

Glucose Tolerance and Standard K Values:

The mean (K) values of group IIl (Table 1) decreased sharply after induced diabetes than in the control group
(Group I). The injection of alloxan produced a selective necrosis of the Beta cells of pancreatic islets and that
much of the readily avaliable insulin had been exhausted. The mean fasting blood glucose was highest and the mean
(K) value was also lowest than the control group.

The mean (K) value of group II decreased than control one. Acute pancreatitis caused by chloroform injection
in pancreatic tissue was the major factor in decreasing the glucose tolerance due to decreasing Beta cells function
and number. MAHAFFEY and ANDERSON, (1976) explain the decreased mean (K) value on the bases that soon after
surgical operation some beta cells were probably undergoing necrosis. So when the glucose tolerance test was being
performed mean (K) value decreased. By the criteria of GREVE and ANDERSON, (1973) the lowest mean K value

" (Table 1) of group Il would be classified in the prediabetic group.

The Mean serum amylase activity and mean serum lipase activity in group Il were significantly increased after
induced pancreatitis, produced by chloroform injection, than that group Ill injected by alloxan, thus indicating, that
the acinar cells in group Il was severely destructed. HASSAN, (1980) reported that injefction of alloxan produced
a selective necrosis of B-cells of pancreatic islets and did not affected the acinar cells tissue, thus the pancreatic

‘enzymes (amylase, lipase) were not affected in group IIL

Simplified (K) values calculated using 5 & 120 min. samples produced (K) values close to the standard. Six of
9 times the simplified (K) values calculated from the 5-120 minutes samples combination were closest to the standard
(K) value. Six times showed that the difference was less than (0.1), the largest difference was (0.2). In all instances,
the R (correlation coefficient) was highest when the 5 & 120 minuts sample were used to plot the line from which
the simplified (K) value was calculated.

The next best combination was that of 5, 60 and 120 min. Six of 9 times the difference was less than 0.10
the largest difference was 0.27. The R calculated from this combination equals to that of the 5 & 120 min. sample
combination.

Differences between the other simplified (K) values and the standard were great to be acceptable. The poorest
combination was that using 10- and 60- min. samples.
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Table (1): Least significant difference (LSD)
test of mean K values of high-dose intravenous
glucose tolerance test (H.LV.G.T.T.) in cattle
and buffaloes with experimentally induced pancrea-
titis, diabetes and control.

Table (lI): The LSD test of mean amylase values
(U/100 ml) in cattle and buffaloe with experi-

mentally induced pancereatitis, diabetes and control.

Day Group | Group 11 Group Il

Day Group 1 Group II Group Il

a b c a b a
| 2,20 1.69 0.83 1 67.6 149.4 78
x y z X y } 4
a b c a b a
7 2.19 1.60 0.76 7 72.2 120.6 68.2
X y z X y X
a b c a b a
15 2.21 1.70 0.82 15 69.5 115.5 84
X y z X y X

Non-significant grouping have same letter, a, b, and
¢, represent differences ‘within days (across) while
X, y and 2, represent differences within groups. (down).

Table (II): The LSD test of mean fasting blood
glucose concentration (mg/100) in cattle and
buffaloes with experimentally induced panc-

reatitis, diabetes and control.

Non-significant grouping have the same letter: a and
b represent differences within days (across); x and
y represent differences within group (down).

Table (IV): The LSD test of mean lipase values
(ml of 0.05N Nach) in cattle and buffaloes
with experimentally induced pancreatitis diabetes
and control.

Day Group | Group II Group 11l

Day Group 1 Group Il Group III

a b & a b a
| 2 » 59 87 I} 0.74 2.00 0.72
X y z X y X
a b o a b a
7 45 62 170 7 0.86 2.00 0.59
X y z X y x
a b c a b a
15 48 60 170 15 0.65 1.7 0.70
x y z X y X

Non-significant grouping have same letter: a, b and
c represent differentes within days (acress) x, y and
z represent differences within group (down).

Assiut Vet.Med.J.Vol. 11, No. 22, 1984.
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Table Vi Glucose Tolerance Of Cattle And Buffeloes With Experimently
Induced Pancreatitis; Induced Diasbetes And Control (Normal

Anmala)

Day Sanple times Standard K values
(min, Aftexr o< K R° - Simplified X
Glucose Injeclion) values

Group I (Control COattle & Mfaloea)

Standard 13 242 1,00 -
5,60 5*.56 2447 0.99 + 0,27
5,120 520 1,95 0,95 - 0425

10,60 5h45 2458 0,99 + 0,32
10, 90 5h24 2415 1,00 ~ 0,05
10 120 5409 2410 0499 - 0,10
5 60 120 5,07 1,94 ¢,98 = 0.26
10, 60 120 500 1.92 0,98 - 0,28
Stendard 915 2.19 1,00 -
5960 5.56 2.41 0,99 + 0,22
5,90 534 2.27 .99 + 0,08
5 120 5e22 1.98 0,96 - 0,21
7 10 60 5.46 2057 0.99 + 0.38
10 90 5le26 2.14 1,00 = 005
10 120 508 1,94 0,99 = 025
5, 60 120 5,07 1.92 0,98 = 027
10, 60 120 5,01 1392 .98 - 0,28
Standard 5%13 2421 1,00 -
5,60 5496 2.46 0,99 + 0.25
5,90 5e36 2427 0.99 + 0,06
5,120 5419 1,95 0.9 - 0.26
15 10,60 5 .44 2.57 0459 + 0,36
10,90 5924 2,16 1,00 - 0,05
10,120 5[.09 1.94 0,98 - D227
5,60,120 5407 1,95 0,98 - 0426
10, 60 120 5,01 1,93 0598 - 0.28

Group II: (Animgls with Induced Pancreatitis)

Standard 5057 1.67 s -
5,60 5,80 242 1,00 - 0.51
5.90 5’.80 1.8 0099 - 0.11
5,120 %5 .45 b O | 0,99 - 0,01
10,60 5475 1.95 0,95 - 0,26
1 10,90 5455 1.9 0,99 - 0.21
10’120 5’.41 1.6 0099 + 0,09
5,60,120 5% 1.6 0499 + 0,09
10,60,120 533 16 0,99 + 0.09

Standard 5468 1,60 1,00 -
5,60 5',89 1.96 1,00 - 0.36
5,90 5469 1,75 0,99 = 0,15
7 5,120 5ieD2 1,70 0.99 = 0,10
10,60 5,84 1,9 1,00 = B
10,90 5‘359 1-89 1000 - 0-29
10 120 5.47 1057 0.99 + 0,03
5e 50 120 5’.46 L 0,99 + 0,01
10, 60 120 5443 1.73 0.96 - 0,13

Standard 5 070 1.70 b .00 -
5,00 598 1465 0,99 + 0,05
5,90 5465 1.84 0, - 0,14
10,60 94 1.66 0499 + 0,04
10,90 5961 1,85 0,99 - 0,15
10,120 5,45 1.65 0.98 = 0.05
5,60,120 5/e50 1.66 0.99 <.0,04
10,60,120 5%47 1.65 0.98 - 0.06



Group IIIs (Animal with Induced Digbetes)

Standerd 6416 0.83 0,99 -
5,60 615 0.94 1,00 - 031
5'90 6.26 0.88 0'.94 - 0005
1 5'120 6.15 0-85 I‘QOO - 0002
10,60 6430 0.90 1,00 - 0,07
10,90 6,20 0.79 0,99 + 0,04
10,120 6'409 0.78 0,99 +. 0,05
5,60,120 6412 0.85 0,97 - 0.02
10,60,120 6.08 0.78 0.99 + 0.05
Standard 6.19 0.76 0.99 -
5,60 6439 0.22 +00 - 0:06
5,90 6428 0.80 1,00 - 0.04
7 5.120 6.16 0080 1“.00 - 0.04
10,60 6434 0.70 1,00 + 0.06
10,90 67423 0.72 0.99 + 0,04
10,120 6411 0.70 0.99 + 0,06
5,60,120 6 16 0.80 1,00 - 0.04
10,60,120 6.13 0.70 1,00 + 0.06
Standard 624 0.82 0,99 -
5,60 6436 0.93 0.97 - 0.11
5.90 6.24 0.89 luoo - 0.07
15 5,320 6415 0.80 1,00 + 0,02
10,60 6433 0.88 1,00 - 0.06
10,90 6.21 0.8 0.99 - 0.04
10'120 6013 OCTT 1.00 + 0.05
5,60,120 614 0.80 0.98 - 0,02
10,60,120 6'ed2 0,77 0.99 + 0.05

Simplified K values for the high-dose interavenous glucose tolerance
test a8 compaired with the corresponding stendard K values

oC= In of glucose at time 0.

K, = glucose disappearance coeffiocient.

RP= correlation cosfieient



