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Fluoride-induced Haematological Changes in Rabbits 

A. K. Susheela* and S. K. Jain 

Fluorosis Research Laboratory, Department of Anatomy, All India Institute 
of Medical Sciences, New Delhi--110029, India 

A l t h o u g h  t h e  e f f e c t  o f  f l u o r i d e  i n g e s t i o n  on  t h e  b l o o d  c e l l  
profile in experimental animals was studied earlier by HIRA0 
(1972) who pointed out changes in hemoglobin content, popu- 
lation of erythrocytes, reticulocytes, platelets, leucocyte, 
and hematocrit, the information is inadequate to provide a 
scientific rationale for the wide spectrum of deviations 
observed both in experimental and human fluorosis. According 
to HIRA0 (1972), anaemia was a result of fluoride ingestion, 
and the finding was corroborated by the reduction in body 
weight of the animal model. However, the conclusions drawn 
were based on studies conducted on I0, 30, and 50 mg doses 
of NaF administered to rabbits for a shorter duration, i.e. 
5 mo only. The information available on short-term exposure 
to NaF is inadequate to elucidate the manifestations of flu- 
oride toxicity. 

The present investigation is designed to collect the 
baseline data on blood cell counts and hemoglobin content of 
rabbits born to fluorosed rabbits as well as adult rabbits 
administered with i0 mg NaF/kg body weight for 6 and 12 mo. 

MATERIALS AND METHOD 
Adult, healthy~ female rabbits maintained on standard diet 
( H i n d u s t a n  L e v e r ,  Bombay) and  w a t e r  ad l i b i t u m  were  g i v e n  
t h r o u g h  i n t r a g a s t r i c  r o u t e  10 mg N a F ~ g  b o d y  w e i g h t  d a i l y  
f o r  12 mo. C o n t r o l  r a b b i t s  we re  o f  t h e  same s e x  and  h a v i n g  
b o d y  w e i g h t  w i t h i n  t h e  r a n g e  o f  t h e  e x p e r i m e n t a l  a n i m a l s .  
The c o n t r o l  a n i m a l s  we re  m a i n t a i n e d  u n d e r  s i m i l a r  l a b o r a t o r y  
c o n d i t i o n s  as  e x p e r i m e n t a l  a n i m a l s  b u t  we re  d e p r i v e d  o f  NaF. 
B l o o d  was d r a w n  f r o m  t h e  e a r  v e i n  o f  t h e  r a b b i t s  a f t e r  6 a nd  
12 me. B l o o d  s a m p l e s  f r o m  5 mo o l d  r a b b i t s  b o r n  t o  f l u o r o -  
s e d  r a b b i t s  ( m o t h e r s  t r e a t e d  w i t h  10 mg N a F / k g  b o d y  w e i g h t  
f o r  7 mo and  n o t  t h e  y o u n g  o n e s )  w e r e  a l s o  c o l l e c t e d  i n  a 
s i m i l a r  m a n n e r .  Sod ium s a l t  o f  h e p a r i n  was u s e d  as  t h e  a n t i -  
c o a g u l a n t .  B l o o d  c e l l s  we re  c o u n t e d  by  t h e  m e t h o d  o f  
CARTWEIGHT ( 1 9 6 8 )  as  d e s c r i b e d  b e l o w .  
E r y t h r o c y t e s  : B l o o d  was d i l u t e d  i n  r e d  b l o o d  c e l l  p i p e t t e  
u s i n g  e r y t h r o c y t e  d i l u t i n g  f l u i d .  The h e m o c y t o m e t e r  was 
c h a r g e d  c a r e f u l l y ,  and  r e d  b l o o d  c e l l s  w e r e  c o u n t e d  u n d e r  
h i g h  power  i n  t h e  f o u r  c o r n e r s  a n d  c e n t r a l  s q u a r e  o f  t h e  c e n -  
t r a l  l a r g e  s q u a r e .  

*To whom r e p r i n t  r e q u e s t  s h o u l d  be  s e n t .  



To%al Leukoc[%es : Blood was dilu%ed in whi%e blood cell 
pipe%%e using leukocy%e dilu%ing fluid (Tuirk's solu%ion : 
Glacial ace%ic acid % mL; Gen%ian viola% (If aqueous sol) 
i mL; Dis%illed wa%er 100 mL). Hemocy%ometer was charged 
and leukocy%es were coun%ed in each of four large corner 
s quote s. 
Eosinophils : Blood was dilu%ed in whi%e blood cell pipe%Le 
wi%h eosinophil dilu%ing fluid (pilo%'s solu%ion). The eosi- 
nophils in all 9 large squares in each of %wo chambers were 
coun%ed. 
Pla%ele%s : Blood was dilu%ed wi%h if ammonium oxala%e solu- 
%ion in a red blood cell pipe%%e. Hemocy%ome%er was charged 
and kep% in e mois% chamber for 15 min. Pla%ele%s were coun- 
%ed in %he four small squares and cen%ral square of %he cen- 
%ral large square in each of %he chambers. 
L~mphoc~%es 7 Monocz%es ~ Basophils and Neu%rophils : Blood 
smear was differen%ially stained using Weigh%is s%ain. Appro- 
xima%ely ~00 %0 500 differen%ially s%ained cells were coun%ed 
from a large field. The %o%ai number of individual cell popu- 
%a%io n was calcula%ed. 

Hemoglobin con%an% of %he blood was es%ima%ed using 
Drabkin's Reagan% (Sigma) Colorime%rically. 

The s%a%is%ical significance of %he da%a was evalua%ed 
by studen% "%" %as%. 

RESULTS AND DISCUSSION 
I% is eviden% from Table i %ha% in all %he % groups of ani- 
mals inves%iga%ed an increase in body weigh% has been recor- 
ded. The blood cell coun%s also revealed changes due %0 
excessive inges%ion of fluoride. 

I% is eviden% from Table 2 %hat %he ery%hrocy%e and 
leukocy%e popula%ion revealed a significan% reduc%ion af%er 
6 and 12 mo af%er fluoride inges%ion. However~ %he young 
ones born %0 %hose animals which were on NaY for 7 mo did no% 
reveal any devia%ion el%her in ery%hrocy%e or leukocy%e popu- 
la%ion. 

The lymphocy%es and basophils significan%ly al%ered in 
6 and 12 mo %rea%ed rabbi%s as well as in rabbi%s born %o 
fluorosed animals. However, %he lymphocy%e popula%ion at 6 
mo af%er NaF inges%ion revealed an increase while in %he 
o%her groups %he lymphocy%e popula%ion was reduced. 

The %hrombocy%es (pla%ele%s), monocy%es and neu%rophils 
were reduced in 6 and 12 mo %rea%ed rabbi%s bu% no% in %he 
young ones born %0 rabbi%s in%oxica%ed wi%h NaF. 

The hemoglobin con%en% was significantly reduced in all 
%he %hree experimen%al groups of animals inves%iga%ed. 

Table 5 reveals %he fluoride con%en% in plasma in %he 
various groups of animals inves%iga%ed. I% is no%ewor%hy 
%hat %he yonng rabbi%s had fluoride in %he normal limi%s 
while %he 6 mo %reared animals have higher fluoride con%an% 
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which was found to be significant at P value~.01. Although 
in %he presen% inves%igation, there are no data for fluoride 
content for 12 mo duration~ %here is evidence from earlier 
repor%s to suggest that the fluoride con%cut in serum~plasma 
increase as the dura%ion of NaF adminis%ration increase 
(SUSHEELA et al. 1982). 

Table 3 : Showing the Fluoride Con%ent (in ppm) in Plasma in 
Young Rabbi%s Born to Fluorosed Mother and Adult 
Rabbi%s Treated wi%h NaF (10 mg/kg body wt/day) 
for Six Mon%hs. 

C o n t r o l  Young Rabbits Born Adult Rabbits 
to Fluorosed Mother Treated for 6 

mo 

0.06 

0.06 

0.09 

O. 07 O. 38 

O. 06 O. 32 

0 . 0 8  0 . 4  

o .  06 o .  42 

0 . 0 5  0 . 3 6  

Mean + S.D. 0.07 + 0.02 0.06~ + 0.011 *0.37 + 0.038 

* P ~ . O 1 ;  S .D .  = S t a n d a r d  d e v i a t i o n .  

The significan% reduction in the population of lympho- 
cytes, basophils and hemoglobin con%ent of the young rabbits 
could possibly be due to toxic manifes%a%ions as a result of 
placental transfer of fluoride. Placental transfer of fluo- 
ride has been confirmed by other investigators(MAPLESDER et 
al. 1960; ERICSSON &MALMNAS 1962). However~ the plasma 
fluoride level being within normal limits~ it is possible 
%hat fluoride deposition may have occurred in the developing 
osseous %issues. 

The reduc%ion in the blood cell counts could possibly 
due %0 %he II-oxygenated adrenal cor%ical steroids other 
%han aldosterone as i% is known %o influence %he number of 
blood lymphocYtes , erythrocytes and eosinophils as well as 
the structure and function of lymphoid %issue (WHITE et al. 
1978). The reduc%ion in the number of lymphocy%es and ery- 
%hroeytes during 12 mo of NaF exposure may possibly be due 
%0 %he redue%ion of adrenal cor%ieal s%eroids o%her %hun 
aldos%erone. RA0 & SUSHEELA (1979) have demonstra%ed hyper- 
%rophy of adrenal gland and reduction in the activity of 
della 5~ 3 be%a steroid dehydrogenase activi%y due %0 exces- 
sive fluoride ingestion. 
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The reduction in hemoglobin is most unlikely due to in- 
adequate nutrition as reported by SUTTIE (1968) as there is 
an increase in body weight of the animals investigated. It 
is likely that hypofunction of adrenal gland may be respon- 
sible for anaemia. 

The thrombocytopenia observed during 6 and 12 mo of 
fluoride ingestion may possible lead to decreased formation 
of active thromhoplastin with deficient production of throm- 
bin. Enhanced fibrinogen levels in plasma during fluoride 
intoxication due to calcium and thrombin deficiency has been 
reported by SUSHEELA & SHARMA (1981). 

In conclusion i% should be stated that excessive inges- 
tion of fluoride exerts its toxic influence on haematologi- 
cal profile of adult rabbits and has equally adverse influ- 
ence on the young rabbits born to fluorosed mothers. Placen- 
tal transfer of fluoride to the growing foetus is known to 
occur although the plasma fluoride level is latent. The 
hematological studies is suggestive of the involvement of 
adrenal cortex in fluoride intoxication. 
Acknowledgement : Investigation was financed by the grants 
made available by the In%ernational Development Research 
Centre, Canada and the Department of Environment, Government 
of India. 
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