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Alloxan is frequently used to induce experimental diabetes in animals. Furthermore, by altering the dosage of
administered alloxan, it has been extensively utilized to cause experimental diabetes with varying degrees of the
disease severity in animals, including dogs, rats, mice, and rabbits. Alloxan significantly and dose-dependently
increased blood glucose levels in rabbits. The study’s objectives are to examine the effects of alloxan time effect,

College of Veterinary changes in pancreatic histopathology, and blood glucose monitoring, administer the preparation to a diabetic rabbit
Medicine, University of model. Adult local breed rabbits were provided by the College of Kerbala Veterinary Medicine Laboratory Animal
Kerbala, Center, where the experiment was conducted. To investigate the animals, they were divided into 2 groups. The
Karbala, 56001, Iraq rabbits of the first (experimental) group (n=5) received an injection of alloxan monohydrate at a dose of 150 mg/kg

body weight. The rabbits from the second group, the control group (n=5), were given an injection of the same volume
of isotonic saline. The studies showed that before the start of the experiment, the blood glucose levels of the first
and second groups were practically the same, 108.2+146 and 113.0+7.5 mg/dl, respectively. A week after the
administration of alloxan monohydrate, the rabbits from the first group showed a sharp increase in glucose levels by
2.9 times (P<0.05) compared to the same indicator before the start of the experiment, which was also 2.8 times
higher (P<0.05) than the indicator in the control group of rabbits. It was found that the glucose level in rabbits from
the first experimental group during 2, 3, and 4 weeks of the study remained quite high, above 261 mg/dl, which was
significantly higher (P<0.05) compared to the indicator before the start of the experiment and compared to the similar
indicators in the control group. According to histological pancreas studies from the rabbits treated with alloxan
monohydrate, characteristic changes were observed, indicating a negative effect of the administered drug on the
cells of the studied organ. In particular, a month after the administration of alloxan monohydrate, dystrophic changes
in the population of B-cells were detected in the study of pancreatic islets of Langerhans, characterized by
vacuolization of the cytoplasm, pyknosis and karyolysis of the nuclei.
Keywords: alloxan, diabetes, rabbit, blood glucose, histopathology.

BuxopucranHs ajnokcaHy s iHAYKIII AiadeTy Ta 3MiHM B OpraHizMi KpoJiB 3a iioro

3aCTOCYBaHHSA

M. A. Xyceitn

Koremmk BeTeprHApHOT AJOKCaH 9acTO BUKOPUCTOBYEThCS JUIS IHAYKIIi €KCIICPIMEHTAIBHOTO [ia0eTy y TBapHH. 3a paXyHOK BBEICHHI
MeJUIIHA, YHIBEpCHTET PI3HUX /103 aJIOKCaHy HAYKOBIIIM BJIA€THCS €KCIEPUMEHTAIbHO BIATBOPUTH Y TBApHH (BKIIOUAIOYH COOAK, IIYiB,
Kep6enu, MHUIIEH Ta KpOJdiB) aiabeT 3 pPI3HUM CTYNEHEM TSDKKOCTI 3aXBOPIOBaHHS. MeTa MOCHIIKSHHS mHoysrana y
KepGena, Ipax BCTAaHOBIEHHI 3MiH BMICTy IJIIOKO3M Yy CHpOBaTLi KpOBi KpONiB 3a BIUIMBY AaJOKCaHy Ta BH3HAYCHHI

riCTONATOJOrIYHUX 3MIH MiJUUIYHKOBOI 3aJI03H Y KPOJIB 3 QJIOKCAaH-IHAyKOBaHMM HiaberoM. J{iisi mpoBeieHHS
JIOCITiKeHHs Kpouti Oy HanaHi LlenTpom taboparopHux TBapus Betepunaproi mequnman Konemwky Kepoainn, ne
1 IPOBO/IMBCS KCTIEPUMEHT. JIJ1s TOCIiIPKEHHS TBapHH PO3LIIIIN Ha [IBi TPYIH 110 5 ToITiB y KoxHiit. Kpoi nepioi
TPyNH (ITOCIHiJHI) OTpHUMyBall aJOKCaHy MOHOTiApaTy B n03i 150 mr/kr macm Tima. Kpomsam apyroi rpymm
(KOHTpOJIEHOT) BBOAMIM Yy TiH e /031 130TOHIYHHH pO34MH. JIOCII/DKEHHSMH BCTaHOBJICHO, IO /O HOYATKY
EKCIIepHMEHTY BMICT IUIIOKO3H Yy CHPOBATI KPOBI IEpINO] Ta APYyroi IpymH KpodiB OyB NPAKTHIHO OJHAKOBHM i
cranoBuB 108,2+146 ta 113,0+7,5 mr/an BigmoigHo. Uepes THXKACHD Micis BBEICHHS alOKCaHy MOHOTIApaTy y
CUpOBATII KPOBi KpPOJIB APYroi IpymH CIOCTEpIiragocs pisKe MiJBHIICHHS piBHS TiIOKO3M B 2,9 paza (P<0,05)
MOPIBHSHO 3 AQHAIOTIYHMM IIOKa3HUKOM JIO MOYATKy ekcrepumeHty Ta y 2,8 pasa (P<0,05) — mopiBHsHO 3
MMOKAa3HUKOM y KOHTPOJbHill rpyni TBapuH. Bu3Ha4eHO, 110 BMICT IVIIOKO3HM Y CHPOBATILI KPOBi KPOJIIB Ipyroi
JIOCITITHOT TPYIH MPOTATOM 2-X, 3-X Ta 4-X THIKHIB JOCIIKEHHsI 3aJIMIIABCS JOCUTh BUCOKUM, ToHA 261 mr/m,
110 OyJ10 3HayHO BUIKM (P<0,05) OpPiBHIHO 3 MOKA3HUKOM JI0 TOYATKY EKCIIEPUMEHTY Ta HOPIiBHSIHO 3 TIOKA3HUKOM
Yy KOHTpOJIBHIN TPy TBapHH. BifNOBiIHO 10 MPOBEIEHHX IiCTOIOTIYHHUX JOCHTIIKEHb i JIUTYHKOBOI 3aJI031 KPOJIiB
3 aJIOKCaH-1HJYKOBAaHUM J[iabeTOM BYISIBIICHO XapaKTEpHi 3MiHHM, IO CBIYMIN PO HETaTUBHUH BIUIMB BBEJCHOTO
Iperapary Ha HapeHXiMy opraHy. 30KpeMa, 4epe3 MiCsIb ITicIIsI BBEJCHHS aJIOKCaHy MOHOTIAPATy MPH TOCII [UKEHHI
octpiBuiB JlaHrepranca Oymy BHsBIEHI AUCTPOQIYHI 3MIHM B HONMYJAIil B-KITITHH, IO XapaKTepHU3YIOTHCS
BaKyOJIi3alli€l0 MUTOILIa3MH, TIIKHO30M Ta Kapioli3HcoM sizep.
Kuarouosi ciioBa: anokcan, 1iabet, KpoJli, BMICT IIFOKO3H, TiCTONATONOTs.

Bi6aiorpadiunnii onmuc pus uuryBanusi: Xycein M. A. BukopucTaHHs ajoKcaHy Jis iHAYKLil miabeTy Ta 3MiHM B OpraHi3Mi KpoJiB 3a HOro
3actocyBanHs1. Scientific Progress & Innovations. 2025. Ne 28 (4). C. 196-200.
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Introduction

A metabolic disease with several etiologies, diabetes
mellitus is characterized by problems in the metabolism
of proteins, lipids, and carbohydrates as well as
persistently high blood sugar levels caused by deficits in
either insulin production, action, or both [1].

Diabetes is not a single disease, but rather a group of
various syndromes, such as peripheral vascular disease,
heart attacks, and strokes [2]. Ketoacidosis, hyperosmolar
coma, macro- and microangiopathy, nephropathy,
neuropathy, and recurring infections are among the acute
and long-term consequences linked to diabetes. These
complications are the consequences of the disease, which
cause death as a result of diabetics [3].

Animals are commonly given alloxan to induce
experimental diabetes [4]. Moreover, the preparation has
been widely used to induce experimental diabetes with
different levels of disease severity in animals such as
dogs, rats, mice, and rabbits, by varying the given dose of
alloxan [5]. Diabetes mellitus, or DM, is a metabolic
disease that changes the metabolism of proteins, fats, and
carbohydrates. It continues to be a global public health
concern and can cause neurological, cardiovascular, and
nephropathy problems in humans [6]. As type 1 diabetes
is characterized by a total absence of insulin, it is also
known as insulin-dependent diabetes mellitus. Viral
invasion, chemical toxins, or autoimmune antibodies can
all cause B-cells destruction. This B-cells necrosis causes
insulin insufficiency and type 1 diabetes [7]. Type 2
diabetes, also known as noninsulin-dependent diabetes
mellitus, is frequently linked to insulin resistance in the
target organ, which limits the body’s ability to respond to
both endogenous and exogenous insulin [8]. Type 3
diabetes is caused by chronic pancreatitis or by long-
term medication therapy with growth hormone,
thiazide diuretics, diazoxide, glucocorticoids, and some
protease inhibitors (such as saquinavir) [9]. About 4-5 %
of pregnancies result in type 4 diabetes, which is brought
on by placental hormones that encourage insulin
resistance [10].

The aim of the study

The study’s objectives are to examine the effects of
alloxan administration time, changes in pancreatic
histopathology, and blood glucose monitoring, administer
the preparation to a diabetic rabbit model.

Materials and methods

The Laboratory Animal Center of the College of
Kerbala Veterinary Medicine provided adult rabbits,
which weighed between 1.4 and 1.6kg and were
clinically healthy. All animals were male in order to
reduce the impact of hormones on the responses. The
animals were from a private rabbitry and were 12 months
old at the beginning of the experiment. In an animal house
with a natural photoperiod and sufficient ventilation,

the animals were free to roam around the Department of
Physiology. As the animals acclimated to the housing and
experimental protocols, they were provided with free
access to fresh lucerne, high-concentration feed, and tap
water for two weeks. A thorough clinical assessment was
carried out in 2018 before and during the experiment.

The experimental animals were divided into two
groups, five in each, and they were randomly assigned to
either the negative control group or the diabetic treatment
group. A (150 mg/kg body weight) injection of alloxan
monohydrate was administered to the rabbits in the
experimental group. The control group received an
injection of isotonic saline in the same volume.

Induction of diabetes in rabbits

The rabbits were given a single intravenous injection
of 150 mg/kg body weight of alloxan (Sigma, St.
Louis, MO) through the marginal ear vein following a
16-hour fast. Over the course of two minutes, the
physiological saline (0.9 % NaCl) was used to dissolve
the injection, resulting in the animals’ developing diabetes
mellitus [11].

After receiving the alloxan injection, the animals were
given food right after to avoid hypoglycemia shock and
mortality during the hypoglycemic phase.

Additionally, a water bottle containing a 5% glucose
solution in tap water was supplied for the following
twenty-four hours. Three days following the alloxan
injection, hyperglycemia (blood glucose >200 mg/dl) was
found, confirming diabetes mellitus. Animals were
classified as hyperglycemic if their blood glucose levels
were higher than 170 mg/dl but lower than 400 mg/dl [12].

The control group received an injection of the same
volume of isotonic saline.

Before being administered, the fasting blood glucose
levels of each rabbit were measured three times, every
other day, between 8:00 and 8:30. The base value was the
mean value. To verify the glucose level reading, the blood
extracted from the marginal ear vein was analyzed. Four-
week intervals were used to collect the blood samples.

Biochemical analysis

A glucometer was used to conduct the study. The
glucometer was used according to the instructions:

1. Before beginning any measurements, zero out the
scales;

2. Inserting a fresh test strip into the meter;

3. A large blood drop was extracted from the
peripheral vein;

4. Verifying that the meter is ready, then putting the
blood onto the test strip and waiting for five to ten
seconds. The result should be available in ten seconds, and
frequently sooner.

Histopathological examination

On the 30" day of the experiment, the animals were
killed, and their pancreases were removed, preserved in
10 % formalin, and ready for paraffin embedding. The
tissues were divided into 6 mm thick slices using a
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microtome. The slices were embedded in paraffin wax
after being cut into 5 um sections.

The sections were stained with hematoxylin and
eosin and then mounted in Canada balsam. The
standard procedure for histopathological evaluation was
followed [13].

Statistical analysis

Duncan’s multiple comparison tests, two-way
ANOVA, and the two-tailed Student’s t-test were used to
study the data, which was provided as mean + standard
deviation (SD). The P<0.05 criterion was used to
acknowledge statistical significance. Version 17 of SPSS,
or the statistical software for the social sciences, was
employed [14].

Ethic Statement

The research was approved by the Ethics Committee
of the University of Kerbala, College of Veterinary
Medicine, under the number UOK.VET.PA.2025.169.

Results and discussion

Blood glucose level

As a result of the conducted studies it was found that
during the experiment (4 weeks), the glucose level in the
blood of the rabbits that did not receive alloxan did not
differ significantly and ranged from 105.2+17.2 to
116.8+11.5 mg/dl (Table 1).

The results of the study showed that when rabbits
received 150 mg/kg IV of alloxan, they could develop
diabetes. One week following the administration, the
blood glucose level in the treated group was noticeably
higher. Thus, on the 7" day of the study, the glucose level
tended to increase sharply by 2.9 times compared to the
same indicator before the start of the experiment (P<0.05).
It was also found that the glucose level in the animals
receiving alloxan was 2.8 times higher than the indicator
in the control group on the 7% day of the study.

Table 1
The effect of alloxan on serum glucose levels in rabbits,
mg/dl, n=5, (mean+SD)

Week The control group The treated group
0 108.2+14.6a 113.0+7.5a
1 116.8+11.5a 326.0+2.6b
2 112.0£11.9a 296.0+2.3b
3 105.2+17.2a 281.0+14.0b
4 113.2+18.4a 261.0+£9.9b

Note: in a data table, values sharing the same letter are not statistically
different, while different letters denote a significant difference (P<0.05).

In the following weeks, on the 2", 37, and 4%, a slight
decrease in glucose levels was observed by 9.2, 13.8, and
19.9 %, respectively, in comparison with the indicator on
the 7 day of the experiment. At the same time, in rabbits
that received alloxan, the glucose level remained higher
by 2.6, 2.5 and 2.3 times (P<0.05) in comparison with the
indicator on the corresponding days before the start of the
experiment (Fig. 1)

350
300
250
200

150

100 i
50
0

Fig. 1. The dynamics of changes in blood glucose levels
in rabbits during the experiment.

Weeks

It was also found that the glucose level in the rabbits
treated with alloxan, compared to the control animals, was
higher by 2.6, 2.7, and 2.3 times on the 2", 3, and 4"
weeks, respectively (P<0.05).

Histopathological changes

The control group rabbit’s pancreatic islet of
Langerhans showed normal f-cells in histological
analyses of the pancreatic endocrine region with pale
rounded and ovoid B-cells in the center (yellow arrow)
(Fig. 2).

Fig. 2. Shows normal B-cells of pancreatic islet of
Langerhans of the control group rabbit (H&Ex100).

A damaged B-cell population was found by necrosis
of B-cells with vacuolation of cytoplasm (the red arrow)
and pyknotic (the orange arrow) and karyolysis (the blue
arrow) of the nuclei, which is comparable to the results of
the alloxan-diabetic rabbits (Fig. 3).
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Fig. 3. Shows the destruction in pancreatic B-cells
in the rabbits treated with alloxan (H&Ex*400).

Chemicals like alloxan are frequently used to cause
diabetes in animal models. The selective absorption of
lethal glucose analogs is facilitated by the beta cell’s
GLUT2 glucose transporter, which is one of the
mechanisms by which they cause diabetes. Alloxan
causes reactive oxygen species, which results in
beta-cell necrosis. Therefore, when dissolving and
giving alloxan to many animals at once, the induction rate
can be greatly affected. The effect on the rate of DM
induction is lowered when alloxan is administered freshly
dissolved [15]. Mouse models of intra-islet regeneration
have been demonstrated using the partial pancreatectomy
paradigm and the pancreatic duct ligation and alloxan
administration model [16, 17]. For instance, one research
reported that 24 SD rats got diabetes but started to recover
on their own two weeks after the induction, but three of
the 27 SD rats that had been given 120 mg/kg of alloxan
intraperitoneally died. The 24 diabetic rats in this study
survived for 20 days without dying since they were not
given insulin treatment. Insulin-positive islets were found
in the pancreas by immunohistochemical analysis,
indicating that there were a sizable number of islets that
were still there and probably regenerated [18]. Groups of
five SD rats were given intraperitoneal dosages of 120,
150, and 180 mg/kg of alloxan in a separate investigation.
The greatest induction failure rate was 120 mg/kg, the
highest mortality rate was 180 mg/kg, and the highest
induction failure rate was 150 mg/kg. Within 2-4 weeks,
four rats in each of the three dose groups showed signs of
self-recovery from diabetes [19].

The chemical called alloxan monohydrate is used to
induce diabetes mellitus. The partial loss of the B-cells in
the islets of Langerhans causes diabetes. It has been
discovered that alloxan targets GLUT2 [16], and glucose
transporter (GLUT2) specifically absorbs it into the B-
cells [15]. Hyperglycemia occurs as a result of the tissues’
inability to absorb and use glucose as well as the liver’s
and skeletal muscles’ inability to store glycogen [17].

High blood sugar levels could promote apoptosis. This
leads to potential cellular damage as a result of
hyperglycemia from diabetes [18]. In conclusion, this

study demonstrated that in the treated groups, blood
glucose levels obviously increased (diabetes) when
alloxan was given intravenously to rabbits. The most
common method of simulating diabetes is to use chemical
preparations, such as alloxan, to specifically destroy the
beta cells in the pancreas that secrete insulin [20-25].

Conclusions

The studies have shown that aloxan monohydrate
injection at a dose of 150 mg/kg body weight to rabbits
causes diabetes, as evidenced by a 2.9-fold increase in
glucose levels (P<0.05) compared to baseline. Glucose
levels in the rabbits that received an alloxan monohydrate
injection remained consistently high, above 261 mg/dl,
throughout the 4 weeks of the study, which was
significantly higher (P<0.05) than the level before the
beginning of the experiment. The adverse effect of
alloxan monohydrate is confirmed by histological
changes in the pancreatic islets of Langerhans of rabbits,
characterized by B-cell necrosis with vacuolation of the
cytoplasm, pyknosis, and karyolysis of the cell nuclei.
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