
EG9601862

COMPARATIVE EFFICIENCY OF CERTAIN BIOLOGICAL AND

CHEMICAL AGENTS AS RADIO-PROTECTORS

AGAINST RADIATION

G.M. EDREES, Y.M. MEGAHED, M. AMER and N.E1-SAYED

Faculty of Science, Mansoura University and Middle Eastern Regional Radioisotope

Centre for Arab Countries Cairo, Egypt.

ABSTRACT

The response of mice haemopoietic tissue after whole body gamma irradiation of

Gy), alkoxyglycerol or colostrum treatment pre and post irradiation, was investigated,

ood cells, iron and Hb contents, bone marrow, and spleen cellularrity. Serum ferritin

T4, cortisol and testosterone were estimated.

Recovery of most blood cells, thyroid hormone and as cortisol levels, were observed

Alkoxyglcerol post irradiated group. A protectiveeffectof colostrum more clearly

.ected rather than its therapeutic
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INTRODUCTION

Studies on the effect of ionizing radiation on mammals received increasing interest

during this century, Hendry and Lajtha(l) investigated radiation. Induced damage in

haemopoietic tissue in whole body irradiated rodents as manifested by the drop in

erythropoietic and the stem cell levels, as well as reduction of the number of cells and

their rate of regeneration. In the meantime, it has been shown that thiols protect

haemopoietic cells against radiation damage Floersheim and Chlodetti(2) reported that

fractionated irradiation decrease the concentration of thyroid gland hormones. Lickevic

and Mizina(3) noted that rats irradiated at lethal doses showed an excess in serum cortisol

level.

The present study aimed to through light on the efficacy of alkoxyglycerol and

colostrum to control radiation injury in hemopoietic tissues and hormonal levels in male

Albino mice.

MATERIALS AND METHODS

Male Swiss albino mice aging 6-8 weeks, were categorized in 8 groups, 25 animals in

each as follows :

I- Control

II- Irradiated at 5 Gy (60 CO- Facility at a dose rate 10 Gy/91.72 sec) using facility

III- Alkoxyglycerol treated group (CH2OHCHOHCH2O-(CH2)17-CH3 obtained from

Sigma)

IV- Alkoxyglycerol treated followed by irradiation

V- Irradiated group treated with alkoxyglycerol

VI- Colostrum injected (12.28 mg/Kg) human fresh colostrum from mothers during the

first 5 days of delivery at the University hospital of Mansoura

VII- Colostrum followed by irradiation
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VIII- Irradiated group injected with colostrum.

1. Peripheral blood was collected using heparinized microhematocrit tubes for the

determination of Hb RBCs and WBCs count differential leukocyte count as

estimated using Lishman's stain and hemoglobin concentration as determined using

Drabkin solution.

2. Spleen and bone marrow cellularities were calculated by detection of nucleated cells

in spleen suspension and femoral diaphyses after Gong and Duley(4).

3. Serum iron was determined using the colourmetric method as described by Oser and

Hawk(5)

4. Hormonal assay were measured by radioimunoassay kits purchased from Amersham,

as follows:

Hormonal assay of T3 and T4 and serum cortisol were measured by

radioimmunoassay, as determined by radioassay as described by Fanner and Pierce(6)

serum testosterone as determined by the method of Jaffe and Behaman(7) and serum

ferritin as determined after Grail and Harrison'8' using coat A count ferritin IRMA

RESULTS

Tables (1-3) showed that after irradiation, a decline was detected in all parameters

except for the increase in lymphocytic and Neutrophilic counts as well estimated as bone

marrow and spleen cellularity. Administration of Alkoxyglycerol or colostrum did not

affect the estimated parameters except for slight changes in leukocyte count serum,

ferritin and T4 which declined in irradiated mice T3 & Testostortene were obtained

Alkoxyglcerol treatment post-irradiation resulted in more improvement than when

injection pre-irradiation, but colostrum treatment pre-irradiation nearly rended the
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parameters estimated towards normal values. This was not true for Alkoxyglycerol

treatment post-irradiation.

DISCUSSION

The present study showed a decline in RBCs count which may be due to the damage

in stem cells and erythrocyte precursor stem cells in the bone marrow. In addition

reduction in erythropoietin synthesis as a result of kindney injury due to irradiation, may

play a role in depletion of erythrocytic counts, a view which agrees with Alpen and

Steward(9) the improvement detected with treatment may be due to an enhanced repair in

hamatopoietic marrow that leads to amelioration of changes in RBCs count. The

mechanism of action of alkoxyglycerol or colostrum may underlie treatment of the

injured kidney Geroci and Taylor(l0).

The present work showed a reduction in platelets count after treatment and

irradiation. This reduction may be due to hemorrhage and or the low count of

magakaryocytes. Treatment with post irradiation colostrum was able to elevate the

number of platelet than control group. Alkoxyglycerol to certain extent could prevent

and cure thrombocytopenia. This effect may be due to the component of colostrum

especially alkoxglycerol which increased megakarayocyte leading to increase in palate

count, an opinion which coincides with Brohult"" the biochemical pathway of activity.
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Table (1) Blood Picture In Different Treated Groups (Mean ± SE)

00

Animai groups Tested

Parameters

\ Rbcs/mm*10

I Heamatocit%

Platelet / mm* 10

WBC/mm*10

| Monocyle / mm

Lymphcyte / mm

Eosnophil / mm

Nentrophil / mm

Control I

10.13 ±0.78

44.6 ± 0.525

6.64 ±0.4

7.64 ± 1.01

193 ± 27

6430 ±660

106± 11

1401±142

Irrad II

4.48 ±0.58

39.1 ±0.60

3.91 ±0.28

2.16 ±0.28

132 ±11

1670 ± 50

6.4 ±7

284 ±29

Alklll

10.68 ± 0.87

45.9 ± 1.50

5.99 ± 0.83

1424 ± 1.34

342 ±41

11140±790

768 ± 47

1853 ± 194

AJJt i Irrad IV

5.73 ± 0.47

39.3 ±0.31

5.16 ±0.29

3.68 ± 0.43

1.59 ± 19

2300 ±250

49 ±11

913 ±136

Irrad&V

7.02±0.29

40.1±0.25

5.14±0.4

3.72 ±0.27

164 ±20

1850±160

199±20

1485±152

Colostrum VI

10.07 ± 0.%

44.7 ± 1.15

7.71 ±0.53

10.9 ± 0.61

111 ± 13

8970 ±430

179 ± 27

1356 ± 28

Colostrum &.

IrradVU

7.08 ±0.50

39.4 ± 0.7

4.94 ± 0.49

6.77 ± 0.56

463 ±57

4320 ± 270

333 ± 50

1610 ±32

Irrad& |

Colostrum VIII |

7.22 ± 0.36

40 ± 0.0

8.74 ± 0.82 !

5.15 ±0.41

300 ±40 1

2660 ± 280 \

200 ± 23 |

1880 ± 187



Table (2) Bone Marrow & Spleen Ceilulary, Lib, Iron And Serum Ferritin Content In DifTerent Treated Groups (Mean ± S£).

M

Animal Group Tested Parameter*

Haemoglobin content

Scrum Iran (Pg/lOOml)

Spicen CcUulahty / mg

Bone Marrow cellulanty / mg

Serum Ferrtine (ng/dl)

Contrail

14.9±0.6

69.4 ± 5.45

2.75 ±0.16

0.77 ± 0.06

4.05 ±0.36

Irradn

122 ± 0.57

220.5 ± 19.5

0.23 ±0.05

0.93 ±0.13

2.56 ± 0.21

Aikin

17.1 ± 0.64

74.4 ± 6.84

2.33 ± 0.27

1.45 ±0.13

2.73 ± 0.26

Alk&lrradIV

11.8 ±0.56

1442 ± 12.9

0.65 ±0.11

1.12 ±0.17

5.57 ±0.36

Imd&AlkV

14.7 ± 0.77

90.7 ± 6.89

0.63 ±0.11

0.78 ±0.11

5.27 ±0.38

Colostrum VI

15.4 ±0.75

137.8 ± 14

2.18 ±0.12

1.40 ±0.11

2.97 ±0.10

CokMtnm&

IrndVn

14.7±0.68

158.6 ±7.84

1.81 ±0.12

0.97 ±0.06

3.12±0.12

l i r a d *

Cotoctmni VIQ

16.0 ±0.47

1003 ±6.7

1.71 ±023

0.94 ± 0 2

3.78±0.14



Table (3) Hormonal Changes in Irradiated Mice Treated With ALK Or Colostrum (Mean ± SE)

Animti group* Tested r i i imi i i i

Traioido -Thyronine ng/dl |

I Thyronine/Ag/dl

1 Cortsol (pg/dl)

I Testosterone (ng/dl)

Control I

76.341 720

1.63±0.14

L99±0.12

0.18±0.01

Irmtn

82.86± 14.08

1.25±0.02

2.48±0J22

0.18±0.012

Aikin

70.43±8.84

12±0.09

2.1410.23

0.25±0.017

Alk&lTTadIV

67J7±1.24

0.8110.05

1.9110.05

02310.012

Imd&AlkV

7529±3.67

1.3610.11

1.8810.03

02510.025

CoioctnunVI

662918.08

1.2410.07

1.7510.05

02610.033

Colo«nam & Imd

vn
87.5715.72

1.4610.18

1.9010.05

0J31O.O6

Imdt
Colostrum Vin

60.4312.01

1.4410.07

1.9810.03

0.14db0.004



Regarding leukocytes, a decrease was shown in its number after irradiation which

may be due to the effect of radiation on immunocompetent cell system and/or the

depression of antibodies, Rasey and Spence(l2\ Recovery of leukopenia was noted pre-

irradiation treatment with colostrum that may be attributed to the role of alkoxglycerol

as well as its ester offering a promising therapeutic treatment against radiation induced

leukopenia.

The data obtained reveal that radiation affected a remarkable decrease in the counts

of monocytes, lymphocytes, eosinophils and neutrophils. This is believed to be due to

depression of hematopietic function. The recovery influenced by alkoxglycerol on these

cells might be attributed to its ability to restore synthesis of monocytes, neutrophils and

acidopphils through its stimulatory effect on granulopoiesis. This contributed to

recovery of cellularity in the peripheral blood and bone marrow. It is seems possible to

suggest that the efficiency of colostrum to stimulate elevation in the number of immature

myeloid cells leads to reduced injury to haematopeietic tissue. Lawrence and

Chaddock(l3).

The drop in Hb in irradiated group that could not be restored through administration

of alkoxyglycerol or colostrum, may be due to a rise in the level of endogenous

erythropoietin - stimulating factors due to irradiation that decreased Hb. Amelioration of

such changes with chemical or biological treatment may be a result of RBCs production

which in turn increase Hb.

Biological or chemical treatment alone resulted in hypercellularity in bone marrow.

This may be due to an allergic stimulation by that foreign substance. Colostrum

administered post-irradiation stimulated the recovery of depressed spleen nucleated cells

which may be due to its stimulation of cell proliferation in haematopoietic tissue, and/or

the high value of copper in colostrum Salih and Wilcox(I4).
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The present work showed depression in haemoglobin content in irradiated mice.

That may be due to the depression caused by irradiation in one or more factor affecting

haemoglobin production. Improvement shown either with colostum or aJJkoxyglycerol

particularly with post-irradiation treatment, may be related to the effect of alkoxyglycerol

on blood forming tissues contributing to Hb synthesis and recovery of hematopoietic

marrow Millar and McElwain(IJ\

The hyperferremia shown in irradiated mice, may be attributed to a decrease in iron

with utilization by the bone marrow or to decrease in bound iron increased unsaturated

iron - binding capacity with irradiation. Improvement of serum iron with alkoxyglycerol

or colostrum post - irradiation, may be due to an enhanced utilization of iron by marrow

through promoting early stem cell proliferation.

A remarkable decrease in serum ferrtin level was noted in irradiated group. This

result could be due to the release of iron from ferritin (Table 1) by reducing radicals

which were generated from the passage of ionizing radiation through an aqueous system.

Increased serum ferritin by alkoxyglycerol treatment may be due to the escape of ferritin

from damaged liver cells Elin and Finch(l6).

Meanwhile postirradiation colostrum treatment was more efficient than when

administered pre-irradiation in the amelioration of more protective than therapeutic effect

and the reverse is true for alkoxyglycerol changes in ferrtin level; the radioprotective

effect of colostrum may be exerted principally by ionizing radiation - induced free

radicals as mentioned by Floersheim & Chiodelti(2)

As shown in Table (3), whole body irradiation resulted in non significant increase in

serum T3 level but a highly significant decrease in T4 was recorded. This can be explained

by that T3 is more potent than T4 as mentioned by Keele and Neil<l7). Treatment with

alkoxyglycerol or colostrum, produced remarkable decrease in T3 but a negligible



decrease in T4. The suggested role of these agents may be through ameliorating the

hypothalamic pituitary axis which regulates the secretion of TRH Stein & Nicoloff°8).

The excess serum cortisol noted in irradiated group may be attributed to the

decrease in liver capacity to metabolize corticosteroid. This result was counterbalanced

when irradiation was preceded or followed by alkoglycerol or colostrum. The effect of

these substances on the metabolism of glucocorticoids and in changing the reaction of

the adrencortical system to the action of ACTH may lead to this improvement Laskava

and Lyesyh(l9). In other suggestion, the role of these agents on liver function may lead to

blockage of the excessive hormonal synthesis Roushdy and Edrees(20).

Regarding serum testosterone, its level showed no change in irradiated mice.

Meanwhile, alkoxyglycerol treatment pre or post irradiation, as well as colostrum

preirradiation, raised serum total testosterone. On hand, colostrum treatment post-

irradiation reduced testosterone level. In this respect attention was shifted to hormone

secretion of pituitary gland Cho and Pathol<2I).
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