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TREDUCED GLUTATIIIONE CONTENT OF RETICULOCYTES AND
JOIOCYTES C

éE-'ollowins is the translation of an crticle by F. Belfiore, S.
Ferlito; and J. kcldolezi in the Italian-languege periodical
pollétino della Socicha Jtaliona di Biolomia Sperimentale (Bullew:
%in of whc ltolian sxnerimentol Diolojy society), Naples, Vol 39,
No 23, 1963, pages 1520-1582.7 ‘

1.

From the Institute of Patholoricel liedicine of Catania University,
Catenia section ~- 26 July 10563 cescion.

In earlier research on the enzywme mctobolism inheritance of the
younz, morphologically reticulated crythrocyte, we discovered a considerahle
increase in the malicodehydrogencse (1), glutamic-oxalacetic and glutamic-
pyruvic transaminase and arginase activity (2), and in the aldolese, glu-
cose-G-phosphate dehydrogenase, vhosphoheroseisomerase, and lacticodehydro-
cenase (3), pyruvatolinase, phosphoglveonate dehydrogenase (%), isocitrico-
dehydrogenase (5) activity and in the ATP content (6); on the other hand,
we werc uncble to observe any significant change in the acid phosphatase
activity (7) and in the ATP-zse zetivity (4).

In this article we arc coing to deseribe the behavior of reduced
glutathione (GSH) which appears nertieularly interesting to us not only be-
cause of the pgreat importance of glutathione in the metabolism of the exryth-
roeyte but also vith a view to the correet interpretation of the chanzes in
~lutathionemia in those syndromes which are characterized by intense reticu-
locytosis. On the basis of carlier observations (8, 9) we can say thet the
content of reduced glutathionc in the young human red blood corpuscles =-
separated according to the method of fractionzted wltracentrifugation -~
does not reveal any significant changes.

.Materizals and methods. The investizotion was cenducted on two Zroups
or 10 rabbits of both sexes with zn avercge weight of 1.5 kg. The enimels
in one grouy werc treated with a daily injection of 10 mg of acetylphenyl-
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hydieazine per kg of weight for a reriod of 5 doys; the aninels in the second
rroup were bled éaily for an amount of sbout 25 ml for a period of 5 daoys,
Defore the start of treatment ond on the Tth, 12th, ard 20th days we took
blood sexmles by means of cardiac puncture using a heporizined syrinpe. Ve
mode a count of the erythrogytes and reticulocytes in these samples, using
prillient=tlue cresyl staining; finally, using the washed red blood corpuscles,
contwifugated at 3,000 rpm for & period of 10 minutes and then lysed with
cistiliad water, we determined the reduccd glutathione, This determination
wio rade using the method of Crunert ond Philipps as wmodified by Beutler

(10); the GSH was expressed in mg per 100 ml of red blood corphscles,

Results. The results obtalned in the group of animals treated with

. acetylrhenylhydrazine (see fimure below) indicate that, before the start of

the experiment (end, therefore, under normsl conditions), the average nuiber

of red blood corpuscles per cu mm was 5,270,000, the percentege of reticulocytes
was 2,7, axnd the glutathione content wes 272 mg per 100 ml of red blood corm-
uscles, On the Tth day of the experiment -~ that is, at the moment of maxi-
rrn anemizetion and most intensive reticulocytosis (1,420,000 red bdlood corp-
uscles ner cu mm and 95% reticulocytes), the reduced glutathione was 462 no
per 100 ml; cormpered to the basic velwes, this was an increase of 699 which

was statistically significant (p €0.01); on the 13th and 20th days, the pro-
ressive normalization of hematological conditions (2,510,000 and 3,593,000

red blood corpuscles per cu rm; reticulocyte percentages 7 and 2.5, respectively),
was paralleled by e nrompt normalization in the content of reduced glutathione
whick was 27h and 261 rg per 100 =1 of red blood corpuscles,
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P.cduc ed slutathione content of robbit e:‘rth“oc*rtc" during exverimentzl hnmol,/- i
tic cnemia. Legend: (1) GSH; (2) reticulocytes (3) ery'bhrocytes- ). days :
ol srcatment; (5) red blood CO"'DUuClCoo ' phi
! .

Tae sccond group of animals -- in which reticulocy‘tosis h'zd ‘been pro-.
Seand OJ meanc of repeated bleceding -- we used as control in order:to deter-
Shuen nagther the changes in the slutathione con..cnt as revealed in! the first ‘
oo, were influenced by the toxde zetion of the hemo_,,/z:.ng substance.- Start-
v o Jrem the sone basic cond:.ulox.o , w2 noted, on the Tth da.y, tha.t a'red blocd
count . of 7,593,000 per cu mm ond a reticnloeytosis of -I-l,a, was p 1leled b3 /
‘ a glutathione content of 3_-,:. G DEr lOO ml of red tlood corpuscles ; ‘comared t
' the initizl conditions, we had a 21 7'.) increase vhich wes, ‘ca.tisticallx a:wm.-, S
-' Ticont (p<£0.02). On the 12th There was still e certain degree of anemio - cod
( 900 000 red DLloold co*’pugclc., vr cu rm:) and the rcticulocjbo.;is “hed ‘dropped -
4o 15%; at that time the glutathione had returned to normallimits: (271 ng per :
100 'nl of red blood corpuscles). Considering the difference-in reticulocytosis,
it is obvious that {the results obtoined in the two groups of anima.ls a*e f'uf-‘ e
ficiently in agrecsment. Sl e :

3

- A number of nonreticulated clements is also nrescn* i*x the n‘m.,e of m

m reticulocytosis; we can therefore say that the clu..athionc content’ of the
i culocyte was greater thon the figure on the Tth day of owr experiment.

3 vas casily determined by means of = simple mathematical method a.nd gave
a i'imrc of W73 mz ver 100 ml of rz2d »lood corpuscles. -

-
n
"
x
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caleulated the correla *im- Oofficien between the reticulocyte num-
her and the glutothione content in toth groups of arnimcls, This coefficient
vas hishly significant (")<0.0ul), from this we can infer that the glutzthione,
~b1md._.ntly contained in the reticulated erythrocyte, diminishes rapidly dowa %o
velues characteristic of moture c‘*mh**oc:,"tcs, varallel to the disappesrance of
the granular and filamentous substance } , .

> These results indicate thot Zhe hizh entent of reduced glutathione can..-
tituses a cherccteristic of the retieuloeyte, while the still young but not

. longer reticwlated red blood cornmuseles)(sce data for 12th day of owr cxperi-

’ ,..L)?"rcv l} glutathione contont which does rot differ from that found in
the mature er‘-rtnrocy'bc. hece ovservationsz croree with those made by other .
aushors €89}, cecos “d-n, to whogy the youns red blood corpuscles -- separaied

according to the mebtiacd of fractionatod ultracentrifugation -- roeveal a reduced
glat..unionc content equal to that found in maldure cxythroeyies. , ‘

v : ' 7
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