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INTRODUCTION
herf

Pasteurization  doses o f gamma rad iation  have been shown to extend the use fu l s h e l f - l i f e  o f a varie ty  o f bV
products (1 ,2 ).  Preservation o f mackerel (R a s tre lllg e r  kanaqurta) up to 23-28 days **ien held in  ice (0“«®  
a raduriration  process, employing 150 krad gamma rad iation  dose has been reported e a r lie r  (3 ) .  Besides, 
development o f su itab le  radiation processing methods, a part o f our e f fo r t  has gone into the wholesome"« 
evaluation o f some o f  the products subjected to rad iation  treatment (5 ) .  The present study re lates  to 
sa fe ty  and «diolesomeness evaluation o f radurised Indian mackerel, incorporated into the d ie t  o f W istar * 
and also on the mutagenicity evaluation in  male mice and ra ts . ^

The radurlration  process fo r  mackerel has been outlined  elsewhere (3 ) .  The treated f is h  were stored for 3 
18 days at 0°C to 2°C which were deboned and dried at 60°C to about 8* moisture. The mackerel powder ^  
packed in  polythene bags and stored at -10 to -15°C. The mackerel powder was incorporated in  the d iet • 
leve l and the d iets  were made n u trit ion a lly  adequate with other ingredients such as starch , sugar, o i l*  ,
mixture etc . as described elsewhere (4 ) .  The protein  content o f the d ie t  was 26&. The d ie ts  this prep 
were fed to inbred W istar s tra in  albino rats and Swiss mice o f both sexes reared in  the animal house of (4)-
Research Centre. The detailed  grouping o f the animals used in  these studies have been described else**’

WHOLESCMENESS OF RADURISED MACKEREL

Food Intake and growth: Body weight gains o f males and females fed the irrad ia ted  mackerel d iet were tlon
comparable with those fed on untrradiated mackerel d ie t ,  throughout the study. The group fed on stock f0r
exhibited re la t iv e ly  lower body weights than the mackerel fed groups. D aily  food consumption, determl 
f i r s t  28 days, showed comparable values among the d if fe re n t  groups. The mean food e ffic ien cy  ratios jtoc*
s im ila r in groups fed the irrad ia ted  and the un irradiated mackerel d ie ts , but was re la t iv e ly  low fo r tn 
ration  group.

Reproductive performance» Reproduction studies did not reveal any major d ifferences in  the f e r t i l i t y  
l i t t e r  s ize  and growth o f  pups during lactation  among the three groups. Maternal body weight dud ng 9 
and lactation  periods, as well as the survival o f pups during lactation  were coipparable between the 9*°“^  
on irrad ia ted  and un lrrad lated  mackerel d ie ts . However, as coiqpared with the stock ra tion  group the to ^  
progeny losses were high in both the groups fed on the mackerel d ie ts , due to high cannibalism e x h i b i t «  ^  

these animals. No d ifferences in  the loss o f  progeny were noticed between the groups fed on the irrad l 
and the un irrad iated  mackerel d ie ts . A comprehensive evaluation o f reproductive capacity did not show 
adverse e ffe c t  due to  feeding o f  irrad ia ted  mackerel d ie t .

Haematology and c lin ic a l chemistry: There were no s ign ific an t  intergroup d ifferences in  the haemato 
p ro f i le  o f  animals and the values fo r  various parameters were within the normal lim its . Likewise, detaand 
c l in ic a l chemistry data and other biochemical investigations involving various serum and l iv e r  enzymes 
other constituents did not show any s ign ifican t changes between the group fed on d iets containing the 
dieted or the irrad ia ted  mackerel. The mean serum albumin value fo r  males fed on un irradiated mackere 
was lower than the males fed on the Irrad iated  mackerel d ie t , no such e ffe c t  was noticed in  females, 
content o f alpha, beta and gamma-globulin in serum was not s ign ific an t ly  d iffe ren t  between the groups*

With the exception o f  re la t iv e  l iv e r  weight o f the males no major changes in  e ither the absolute or p e 

re la t iv e  organ weights were observed between groups fed on Irrad iated  o r  unirradiated d ie ts  fo r  90 ^3^¿ups' 
gross pathologica l changes that were evident were minor and were equally  d istributed  among d iffe ren t

MUTAGENICITY EVALUATION

Micro nucleus t e s t » A fte r  the con flation  o f  a to ta l o f  21 weeks o f feeding, animals fed on irradiated  
unirradiated mackerel or stock ration  showed no s ign ific an t  d iffe rences e ither in the frequency cf j)<
o r  tim ratio  o f  poly to normochromatic c e lls  whereas the animals treated with hycanthone showed a 3 i9 ( > 3 
increase in the incidence o f  micronuclei and also a ffected  the polychromatic to no rmo chromatic ce ll*
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Table I .  INCIDENCE OF MICRONUCLEI IN THE BONE MARROW ERYTWOCYTES OF MICE

Stock d iet

% Po ly -E  with MN 0.29 + 0.03 
%  Normo-E with MN 0.14 + 0.07 
Total o743
P/N ra tio  0.93 + 0.01

Unirradiated  
mackerel d iet

0.20 + 0.04 
0.16 + 0.03 

0736
0.89 + 0.02

Irrad iated  
mackerel d iet

0.30 + 0.05 
0.15 + 0.04 

0745
0.93 + 0.03

EMS

*3.62 + 0.58 
0.30 + 0.06

*  3.92
0.56 + 0.01

Poly-E  -  Polychromatic erythrocytes, Nonno-E = Normochromatic erythrocytes, MN = 
M icronuclei, P/N ra tio  *  ra tio  o f to ta l polychromatic to nortnochromatic c e lls .  
■•Values are s ig n ific a n t ly  d iffe ren t  from corresponding values fo r remaining groups.

T T  K i t e r . 16 7®ek9 o f  20 Bal®8 from each 9roup were given laboratory stock ration
V ly P a ir in g  2 lrflln  f T  i  f° r  * P?r *od o f one W89k* The f8maleS were replaced weekly and fiv e  such
T h a i d  e x ^ i n J af «  d ^ f f d ^ d  ™ ® /® ,nal®s T ™  k l l l ®d 10 *  11 days a fta r  the reparation fromtt! ^ P e r  o f examined fo r  dead (declduomas and dead embryos) and liv e  ln*>lantations as reported e a r lie r  (6 ).

,dlated or nnfd i “P lan* a t lo " s sP°"ed no s ign ifican t d ifference among the groups fed on stock ration or
u "irrad ia ted  mackerel d iets  at any stage o f the test period (Table I I ) .  The incidence of females

Table I I .  DEAD IMPLANTATIONS PER PREGNANCY

Week DI
X

1
2
3
4
5

11.4
8.5

10.2
8.7

12.8

d iet Unirradiated  
mackerel diet

Freq
fem
with
DI
%

DI
%

Freq
fem
with
DI
%

53 10.7 50
42 9.7 46
62 11.1 52
41 4.7 37
56 13.2 63

Irrad iated  
mackerel d iet 

Freq
DI *era
*  with
* ____________ DI 

_________ — 1 _

EMS

DI
%

Freq
fern
with

DI
%

9.1
8.9

11.1
7.9
9.2

45
54
64
42
70

15.1
50.0
16.3
4.6
9.4

77
100
63
31
52

DI = Dead iip lan ts
ku. The va lu e  marked with a s te r is k  i s  s ig n i f ic a n t ly  d iffe r e n t  from control group.

In tkd®ad in*M
lnc d o ta t io n s  among the vario u s groups was not s ig n if ic a n t ly  d if fe r e n t .  There was a lso  no Increase
M, *®ase in ?j?iantatlon o r t o t a l  le t h a l i t y .  As expected, EMS trea ted  mice showed a h igh ly  s ig n if ic a n t  

a of  t " e dead in p lan ta tio n  r a te  and a reduction  o f the l iv e r  im plantations during th e post-m eiotic 
A „ 8Perm atogenesis.

^ aV feertf nal *tudy was conducted using the F j male rats obtained from the f i r s t  generation animals o f  a 
^O f^sted*1̂  *^udy. No adverse e ffects  o f feeding radurised mackerel were observed. On the other hand,

°Pnd f  P ° * it iv e  con tro l group showed a h igh ly  s ig n if ic a n t  in crease in  the dead iif> lan tatlo n  ra te s  and a 
a u c t io n  o f the l iv e  la p la n ta tlo n s  during p o st-m eiotic  phase o f  sperm atogenesis.

HETAPHASE ANALYSIS IN «STAR RATS

° f  raala and fan a l« W istar ra ts  a fte r  90 days o f feeding on the respective d iets were given 

. X *  f e ) /  i ? ^ 9  ̂ and t i l le d  2 hr a fte r  the in jec tion  and bone marrow preparations were made as reported 
s* grd- ^ cant d ifferences were observed among d iffe ren t  groups with regard to to ta l abnormal 

or , 9ap and b r«ak, number o f  polyploid c e lls  remained conparable between animals fed on 
4̂ d  " " ir r a d ia te d  mackerel d ie ts . The frequency o f  chromosome breaks and fragments was low in the 

*Pd i r n ^ ® 1®* 9roup. The incidence o f chromosomal breaks was comparable between animals fed on stock 
radiated mackerel d ie t  and within normal lim its (Table I I I ) .  The d ifference between the animals

Table H I .  BONE MARROW METAPHASE ANALYSIS IN WISTAR RATS FED RADURIZED INDIAN MACKEREL

Group
No. o f Chro- Chro- Chromo- Frag

ment
Poly
plo idy

Total
metaphases matid matid somes abnormal

■"*>--- scored gap break break ce lls

Stock No. 1741 5 3 2 3 10 23
tation

% 0.29 0.17 0.12 0.17 0,57 1.32

i r r a d i a t e d
Backerel

No. 1938 6 6 - 1 2 15

diet X 0.31 0.31 0.05 0.10 0.77

■¡■«•radiated 
Mackerel 
g ie t ^

No. 1816 7 5 5 2 3 22

X 0.39 0.28 0.28 0.11 0.17 1.21
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fad on the unirradiated and the irrad ia ted  mackerel d ie ts  »as also not s ign ific an t as revealed by the 
Kolmogorov-Smirnov te st o f norparametric analysis. The incidence o f polyploidy wa3 comparable between the 
Irrad iated  and un lrrad lated mackerel d ie t .

In conclusion, the feeding o f  radurised mackerel d iets to rats did not show any deleterious e ffec ts  on 9r0^  
reproduction and other biochemical parameters. These studies also  did not indicate any mutagenic effect*  
the somatic and germ c e lls  o f mice and rats that could be attributed to consunption o f radurised mackerel.
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