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THE PRESENT work is devoted to study the effect of dif-
ferent doses of alloxan on carhohydrates metabolism as a re-
sult to changes in insulin level,

Sera from alloxanized non-pregnant ewes were analysed
for the following atiributes :

a) Iasulin, b) blood glucose, ¢) blood ketone bodies.
d) Serum total lipids, and ¢) serum total cholesterol.

Allozan diabetes has been reported to be more severe by increasing
€ither the dose or the concentration of its solution (Reid of at.,
1962). In the meantime, it was found that experimental alloxan
diabetes demonstrated some effects on many biochemical consti-
tuents in the body as, biload glucose, sarum total lipids, serum total
cholesterol, blosd ketone bodies and insnlin, Thig work is conduct-
od to gtudy the effect of different doses of alloxan on carbohydrate
metabolism ag g result to the changes in insulin level in relation to
glueose, total lipids, cholesteral and ketone bodieg in non-pregnant
ewes. The suitability of the blead seriim of the alloxan-diabetic
Bon-pregnant ewes for the study of the hypoinsulin state is evaluat-

ed in the light of these findings in relation to alloxan doges.

. Material gpna Methods

Twenty four non-pregnant crogs-bred (Rahmani X Merino)
“wes were ufed. Their body weight was (50 to 60 kg) and age (3
years). Ewes were healthy and kept under bygienic condition and
veterinary supervision. The ration (per head) was composed of
dried berseem 1 kg, manufactured balanced pressed ration* 1 kg
and water was supplied ad-Ebitum.

* Produced by Cairo Company for Oils and $oaps.
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Alloxan mono-hydrate 10% in physiological saline was inject-
ed 1/V in ewes jugular vein. The ewes were fasted 24 hr before
injection. The experimental ewes were divided into 4 groups (each
of six ewes) and injected with the alloxan solution, per kg body
weight as follows :

Group I : received a dose of 20 mg.

Group II : received a dose of 40 mg,

Group 111 : received a dose of 20 mg followed by :

a dose of 50 mg after 23 days from the first dose.

Group IV : received a dose of 70 mg as one dose.

The injected ewes were fasted 8 hr befors sampling. Through
2 period of 23 days following each injection blood for analysis
were collected each other day. Blood samples were collected using
sodium floride as an anticoagumant, for the determination of :

Blood glucose

The modified colorimetrical method of folin and Wu (Varley,
1969) was uged.

Blood ketone bodies
Were estimated iodometrically by the method of Plakoff ef «l.
(1953).

Serum samples were obtained after elotting of blood by centri-
fugation and kept e¢n ice for snalysiz within few hours for the

determination of

Insulin

Serum total insulin was estimated by Radicimmunoassay techni-
que as that modified by Megahed et al. (1976).
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Total lipids

Serum total lipids were determined spectrocolorimetrically by
the technique of Frings el al. (1970} while ig based on the sulpho-
. phosphovanillin reaction.

Total cholesterol

Zake (1957) technique for spectrocolorimetric determination
of serum total cholesterol depends upon the reaction of cholesterol
with glacial acetic acid, sulphuric acid and ferric chloride.

Normal level (control group) were taken from non-pregnant
ewes before alloxan injection (T2 gamples).

The data obtained were analysed statistically (Snedicor, 1956)
for each wvariable showing the sample mean, the sample standard
error of the mean (&= S.E.}, and for comparing between the data
gained from control and the experimental groups the "t test was
applied

Results
Insulin

Table 1 shows that serum insulin levels in control group (pre-
dose) has a mean value of 36.11 + 98 micre unit/ml, Figure 1
shows the level of insulin in the sera of the four groups. There
is a rise in insulin level in the first day after alloxan injection.
The much larger increase ig that of the third group (117.00 =
2.00 micro unit/ml), than the first group 109.67 = 3.80, the se-
cond 93.50 =+ 3.50 and fourth group B87.00 + 8.54. This rise is
followed by a rapid decline to nearly the normal level on the fifth
day from injection in groups IV and III, while in groups I and IT
show more prolonged period of hyper-insulinaemia and a slower
decline to nearly the normal level but still some what higher 4827
- 2.42 in group I and 45.00 =+ 3.46 mierounit in greup II on the 15
days from injection, while in groups IIT and IV the decline was
Lelow the normal level 15.10 + 3.15 for group UI and 1800 = 551
for group IV (Table 2) on the fifteenth day from injection followed
by a gradual rise in Insulin level in groups Il and iV (B7.00 &= 3.0¢
and 02.50 -+ 6.5 for groups III and IV respectively on the 337d day
from injection.
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Glucose

The results for glucose conecentration are shown in Table 1 for
groups I and II and Table 2 for groups IIT and IV, Figure 2 shows
that glucose curve has a peak, this peak occurs on the 3rd day
from injection for all groups except group TV on the fifth day.
The height of the peak vary with the amount of alloxan injected
being 88.49 + 0,75 mg% for group I, 98.76 -+ 3.67 for group II,
198.87 + 2.21 for group IIT and 17479 + 3.36 mg% for group TV
on the fifth day.

The glucose curve returned to the fasting level for groups
I and IT on the eleventh day being 53.49 =+ 0.63 and 49.29 =+ 0.96
mg% for groups I and II respectively., While in groups TII and TV
glucose curve exhihits more prolonged period of hyperglycemia
and a slower decline till the end of the experiment where the glu-
cose level in group I was 105.72 + 2.85 mg% and 87.00 + 1.14
mg% ir group IV.

Serum total lipids

The normal (control group) serum total lipid had a mean of
186.67 = 143 mg% (Table 1). The four groups showed a condition
of hyperlipsemia from the first day after injection till the end
of the experiment. The maximum level was reached on the 7ih
day (323.33 = 12.02 mg%) then the level decreased to 253.33 =
9.89 on the 23rd day for the first group. Serum total lipid had a
maximum of 410.00 -~ 8.56 on the ninth day and then decreased
till 300.00 = 7.30 mg% at the end of the experiment. Table 2 shows
a maximum level of serum total lipid 524.00 + 7.48 then declined
slowly till 340.00 = 0.00 at the end of the experiment for group
I11, while in group IV had a maxium level on the fifth day (566.67
4 12.29 mg%) then decreased gradually till it reached a value
of 390.00 = 10,11 mg% on the 23rd day which was statistically
highly significant increment than the normal value.

Rlood lketone bodies

The results represented in Tables 1 and 2 showed a case of
hyperketonimea. In group I the concentration inecreased until it
reached a maximum level of 16.67 = 0.35 on the 17tk day after in-
jection and reached to 12.25 == 0.32 on the 23rd day. Group II had a

Ezypt. J. Anim, Prod. 21, No. 1 (1981)
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maximum on the Tth day (41.33 = 0.34 mg%) then decreased to
95.17 -+ 0.80 mg %. Group III had a maximum of 46.20 =+ 0.83
mg% on the 13fh day and 2995 + (.50 mg% on the 23rd day, and
in group IV bloed ketone bodies inereased gradually from the first
day 12.08 = 0.17 mg% till it reached a maximum value of 45.50 ==
0.67 mg%, on the 7th dayv then decreased till 30.38 + 0.13 mg% all
the values are statistically highly significant inerease from con-

trol group.

Serum total cholesterol

Table 1 shows that control group had a mean value of 61.36
- 1.11 mg%. The four experimental groups showed cases of hyper-
cholesterolimea, through the experiment. In group 1 serum total
cholesterol increased from the first day after injection till it reach-
ed o maximum level of 100.91 = 2.69 mg% on the seventh experi-
mental day, then start to decrease gradually till it reached 2 value
of 75.04 - 2.05 mg% at the end of the experimental which is
statistically significantly higher than the control group. Group 1T
serum total cholesterol has a mean value of 88,48 =+ 6.78 mg% in
the first day after injection then increased till it reached a max-
imum level of 123.13 =+ 240 mg% on the 11tk day started to
decrease gradually till it reached a mean value of 99.15 = 2.06
mg% on the 23rd day after alloxan injection which is till statis-
tically significantly higher than the control value at 0.001 level of

probability.
Discussion

Tn this study the experimental animals were made diabetics
by destruction of the pancreatic is-lets tissue with alloxan, they
may be regarded as representing a specific hypoinsulin state.

In general, Figures 1 and 2 show a rise in blood sugar level
in the first week accompanied by a decrease in insulin level. What-
ever showed in the results obtained for insulin, there jg increase
in the first day. The most likely explanation for this insulin in-
crement in the first day may be due to delay conversion of proin-
sulin to insulin Megahed et al. (1977). This could be investigated
by the rapid fall in total insulin at the 3rd (Fig. 1) with the high-
ly significant increase in glucose level at the same day (Fig. 2), as
aloxan destroy selectively the pancreatic B-cells (Dunn et al., 1944).

Egypt. J. Anim. Prod. 21, Mo, 1 (19815
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Concerning the effect of different doses of alloxan on insulin
and glicose levels. Fig. 1 and 2 show that group I in the first
week following alloxan injection there is concomitant of insulin
with glucose. In the second group the insulin decreased to the nor-
mzl level which glucose increased, the third group represents a
decriment of insulin to the normal level, with increase in glucose
level which was more prominent in the 3rd group with 20 mg al-
loxan 22rd days before the second dose (50 mg of alloxan).

The second week is characterized by a slight decrease in insu-
lin level but not insulin the normal range, in the first group, with
a decrease in glucoge concentration to the normal level. The second
group represented a significant decrease in insulin coneentration
than the normal with a slight decrease in blood glucose to the
normal level. The 3rd and 4tk groups showed a significant decrease
in insulin concentration to below the normal level with a significant
increase in blood glucose than the normal level.

The third week from alloxan injection demonstrated a slight
increase in total insulin level up to the normal value for the 4
groups, accompanied by slight increase in glucose concentration
up to the normal level for 1st and 2nd groups only. This may be
due to regeneration of B-cells. In the 3rd and 4tk groups there were
a highly significant increase which might be due to delay con-
version of proinsulin to insulin as a result of the deleterious effect
of doges of alloxan on B-cells, This probably may be due to alloxan
which increased the B-eells permeability with marked reduection in
the number of granules due to affinity of the B-cells membrane
dithiol group to alloxan which explain the inhibition of insulin
synthesis (Cooperstein ef al., 1964). Moreover alloxan acts directly
on the B-cell membrane. The binding of alloxan in its receptor
site is followed by histological and biochemiecal changes, preventing
the enzymatic synthesis of insulin as well as inhibition of its re-
leage (Korec, 1967 and Rerup, 1970).

From the aforementioned data it becomes evident that deficien-
ey of insulin in alloxanized animals results in impaired transport of
glucose into cells, which leads fo a number of secondary metabolic
effects, and the cardinal manifestations are hyperglycaemia, ex-
cessive production of ketone hodies from fatiy aecids.

Egypt. J. Anim. Prod. 21, No. 1 (1981)
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Concerning serum total lipids, ketone bodies and total chol-
esterol, an increase was observed which was mostly highly signifi-
cant in all groups after injection. As the ntilization of glucose
decreases in diabetic animals the utilizaticn of faity aecids for
energy increases. The fatty acids for kepatic utilization are obtain-
ed by mobilization from body fat depots. Mobilization increases as
insulin deficiency becomes more severe. In severe diabetic staie
excessive mobilization results in appearance of neutral fat in the
circulation and lipaemia oceurs (Latner, 19878).

Concurrently with increased utilization of fatty acids a de-
crease in hepatic fatty acid synthesis occurs. The net effect is the
production of acetoacetyl CoA in excess. The accumulated aceto-
acetyl CoA results in excessive production in ketone bodies and
possibly cholesterol. Ketosis occurs when production of ketone
bodies exceeds the capacity of the tissues for their disposal (Dick-
ens et al., 1968).

References

Cooperstein, S.J., Watkins, D. and Lagarow, A. 11964y Wenner.
Giren Int. symp 3, 389.

Dickens, F., Randle, P.J. and Whelcen, W.J. (1968) «Carbohydrate
Metabolism znd its Disorders». London and New York, Aca-
demic Press.

Dunn, 4.8., Duffy, ., Gilmov, M.K., Kirkpatrick, J. and MeLetchie,
N.G.B. (1943-1944) J. Physiol 103, 233.

Frings, Christopher S, and Dum Ralph, T. (18%0) Am. J. Cin.
Path. 55.

Koree, R. (1967) «Experimental diabetes mellitus in the 7

Eatner AL, (1975) «Clinical Biochemistry», Tth Ed. W.B. Saun-
ders Company, London.

Megahed, Y.M., Abdel-Wahab, M.F. Fl-Shawarly, K., Badek, 5.
and Amer, M.S. (1976) Isotopen Praxis 12. Jahrgand. Heft 4.

Megahed, Y.M., Abdel-Wahab, M.F. and Sadek, 8. (1977) Ain-
Shams Med. J. Vol. 28, No. 1, 7.

Ezypt. J. Anim. Pred. 21, Wo. 1 (18815



93 M.A. MOSTAFA et al

Plakoff, 5.D. and Plakoff, 1.0. (1953) Method of blood chemical
analysis.

Reid, R.L., Hinks, N.T. and Mills, 8.C. (1962) 4. Endocerinocl, 27,
¥,

Rerup, C. Claus (1970) Pharmacol. Reviews, 22, 485.

Snedicor, W.G. (1956) «Statistical Methods. ist Ed. Towa State
Univ. Press. Ames. Towa, U.S.A.

Varley, H. (1969) «Praectical Clinical Biochemistry», 4th Ed. Wil-

liam Heinemann-Medical Book ILtd. and Interscience Book Inc.
London — New York.

Zake, B. (1957) Amer. J. Clin. Path. 27, 583.

glomatll § Lslad¥ ol i) di ly cdanidl old
o7 M doley digindly Jalged L2

woles bl Bl ¢ actl Gladb SLS ¢ ihas el ae ikas
H—all e

G deale L Cdal) A5y 5 Al deals Gl Il ) as

CMEb e o) I e TR Sle ad) Lt ] ds edn
G, ) W Gy B D)) Tas Alda g SIS0
Do) e 3y delaaWh Ul B b ass ol 4ts

Copledl dolee pe piadl de Loy ¥V SaL il glad!

PRV SR e (U L JE-- e g R BV Lot SEE T
B L e I B L e Ve L

Bgypt. J. Anim. Prod. 21, No. 1 (1881}



