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ABSTRACT

Many reports in the literature over the past five years have .

documented the occurrence of thrombocytopenia in &lcoholics l;ut none to”
date have offered a clear-cut mechanism. Our purpose"was to stud\y
| \\‘) thrombocytopenia in the\so patients and to try to correlate its ‘occu‘rnence
| and severitthith other hematologic changes, liver function‘, nutritional
;tatus and alcoholic intake.

The patients studied were ten males who were admitted to the
hcspitél suffering from acute alcohol intoxication, ‘ :

We found no correlation between the type or duration of a.lc'oholic o
lntake and the platelet count on admission, although only those patients who'
hnd‘ been drinking steadily for x:xoro than foun days had platelet counts in '
the thrombocytopenic range. There was also no correlation between" the
patient's nutritional status (as assessed’by the mumber of meals consumed
per day) and his admitting platelet count, ‘ .

A considerable amount has been written concerning the role of
folic acid in the pathogenesis of hematologlc changes occurring during
alcohol ingestion, We however fouui no correlation between the patient’s
folic geid levels on admission and the platelet counts nor was there any
oorrelation between the count and any of the other hematolog'lc parameters

that were measured (hemoglobin concentratibn, white cell count. mean

iv - L _ . ‘
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 platelet count,

. . i |
corpuscular volume; or|serum iron concentration). '
. T R A
kY

Similarly, there was no correlation between liver mnetion tests

(8GOT, LDH, alkaline phosphatase, bilirubin, prothrombin time) and the =

. . ) | § .
. AT
i All patients lexperienced a rise in their platelet counts followmg

withdrawal from alcohol, irom an average of 67,000/ omm\n thé day of A ‘-
[Y * \’ /

» R .p%.

admission to an average of 576,000/cmm ten days later. This was coingid- 'S

'
N -
' s
¥

ent with the appearance|of increased numbers of large hateletg on the

R peripheral smear. At the same time, all but one patient had normal méga-

karyocytes on bone row aspiration.

The survival of Cr®1-1abelled autdlogous platelets correlated with

the platélet count at th time the survival was initiated, Mea.nisurvival values
for the alcoholics whos platelet survivnls were started ﬁve to six days
following admission diJ not differ from those of the normals. The alcoholics

whose platelet surviva.ls were sta.rted within three days of admission to

‘hoepita.l had half-life v’alues of 2,2-3.3 days (mean 2.6 dgys) as compared

wlth the normal half-life of 3-4.2 days (mean 3. 8) Their survival curves

‘ differed signiﬁczmtly om that of the normals at Days 1, 2 and 3 only.

There was no eviden e of inoreased liver or splenlc aequeetration of

platelets in any of aIcoholics. N

N
»

In vitro ,studies of the effect of aleohobon platelet aggregation ..

%

showed a linear de;‘r’ession of aggregation with increasing coneearations of
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The data would seem to indicate that the ingestion of largé amounts

\

\
of alcohol 'is associated with a decreased platelet lifespan and an inability

[
]

of the marrow to compensate. The resulting thrombocytopenia is rectified

by the withdrawal of alcohol. v »{ !
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CHAPTER 1

INTRODUCTION: A REVIEW OF THE LITERATURE

Y A

- N
In the past five ycaré several papers have been published concerning

thrombocytopenia in tho alcoholic patient. None, to date, havo offered a

-
-

glear cut-mechanisms
I!;'_ISGS, Post atgi'D.esfdrgesl presented a case history of one
nicéixplic; patient who was givep;inmsions of ethanol during her stay in
hospital. Using serial ;)latelet counts and Cr®1 labelling they were able to
- , -
demonstrate a fall in the platelet gouit. reaching minimum levels at 6 - 7
hours post infusion and returning to normal at 24 héurs. They were unable
to show any corresponding increase in‘.hepatic or splenic activity but did
note that the platelets "a‘ppea;'er; swollen' while at their lowest level. They
postulated an alteration in platelet metabolism caused by the alcohol leading
to temporary aggregation and sequestration at an unknown site. _
In the same year, Lindenbaum and H:u'grm'e2 documented ten
episades of thrombocytopenia in five chronic alcoholic patients. They foynd
a il% incidence of thrombocytopenia amongst alcoholic patients presenting

to hospitalduring a two month period. None of the patients pbowed any

evidence of cirrhosis, spenomegaly or fola{e deficiency. In all cases

5
‘

platelet counts rose to normal within three to seven days following cessation

-



S }‘)r‘ ' . ‘ -2-
of lng\ostion of alcohol and this was followod-by a thromboejtosis reaching

a poak between tho tenth andy nineteenth day, with subsequent return to

normal. The authors postulated that the thrombocytopenia is a direct toxic
] .

effoct of alcohol. ’

In a similar series, Post and Desforgesastudiod twdhty e;;lsodos
of thrombocytopenia in eight patients all shox»}\ing evidence of acute liver
disease. They wofe unable to demonstrate platelet sequestration in the '
liver or spleén and showed that thrombocytobenia recurred in spite of normal
and very high levels of folic acid, and in the absence of megalobiastlc
changes {n the marrow ;)‘r peripheral blood. They found slightly shortened C
platelet survivals in two patients and suggested that alcohol induces a
transiently toxit environment for platelets. . .

4who found no

These results were confirmed by Cowan ana Hines
correlation between platelet counts ani“the hematocrits, white: éell counts,
serum or red cell folate levels or liver function tests: They estimated that
81% of alcoholic patients admitted to the\hospital had initial platelet counts
below 150,000/cmm, but noted that there was an increase in the level of
éirculanng platelets after admission, irrespective <;f whether or not the
patient was initially‘_thron'xbocytopemc. They suggested that suppression of

'circuhting platelets may be achieved by s_everal mechanisms inéiuding toxic

’ ¥4 :
depression of megnkaryoggies. transient splenic sequestraﬁon of newly

formed platelets, and the prebence of a "toxin" in the plasma whi;‘ reduces

-platelet stiyvlval. | '

- .
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Ryback and Desforgcs5 fed alcoholics 210 ml df 86 proof cthanol
P .
4

orally to determine short term effects of alcohol. T‘hey then allowed them
to drink alcohol ad 1ib for twelve gayé, while rﬁaintaining a normal diet, to
deter‘mine long term offects. As was previously obsserved’"3 , there was
an abrupt transient drop in platelet counts five hours efter ingestion of the
alcohol. This-did not correlate with blood levels and was poet:ulated to be
due to temporary sequestration related to platelet aggreg#tion and changes
in serotonin® and epinephrine7 metabolism. A different mechanism ‘was
suggested for the thrombocytopenia which developed gradua}ly over a period
of days and returned to normal graduany after cessation of ingestion of
alcohol, This was t.hought to be due to peripheral destruction Or Marrow
suppression or a oomblnation of both,

. Numerous hemaboiogic defécts have been.attribute;l to alcohol
ingestion with differing explana;ions for their pathogenesis. These include
a decreased rate of leukocyte mobilizations, peripheral granulocytopenia

'Y

with decreased bone marrow gramulocyte reservesg, an alteration in iron

metabolism10 11 vacuolation of bone marrow pronormoblast:s12 and mega-

’

loblastic e.memiz;.l‘1 17, These have been variously attributed {o a suppression

of herhatopolesis possibly by an effect on folate metabolism1?»18:19’

direct toxic effect of a.lcohol on the bone marrow11 20, a decreased
> absorption of folic acid. 21

The above reports offer variable and often conflicting explanations



A}

~ for the hematologic changes occurring in the alcoholic patient. Qur purpose
\\

was to study thrombocytopenia specifically and to try to correlate lts

occurrence and severity with type and duration of alcohol intake, nutritional

status, other hematologic changes, and degree of liver function.

~
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CHAPTER 1I
MATERIALS AND METHODS

The patients studicd were ten males aged"36 to 70 yearg (mean =
v 1
48.9 years) who were admittcd to the University of Alberta Hospital between

'-I

September, 1971 and September 1972 All showed signs of acute alcohol .

Ao,
intoxication, Thoy recewed no alcohol at all followmg,a}miss’ion and'were

.‘V*
[

maintained on an average hospital diet. Other medications varied #ccording

to the individual need. None of the patients took medications known to interfere

‘ [} .
with platelet functton. Informed consents were obtained from patients Gafore

3

platelet survival studies'and bone marrow aspirations were performed.

', Routine blood cell counts ‘were done on admission and at various

LA

4]

times thereafter using the Coulter Model S counter*-. Platelets were counted

* . .

on the Coulter Model B counter . Serum folate determinations were done
‘ - }
“using the isotopic method of Herbertz3 and serum levels of Vitamin Bpg were

measured using the radioimmunoassay method of Tibbling 4. Serum fron

determlnatio{)s were performed according to the automated method of Zak

and Epstein25 26. Blood chemistry tests were performed in the routine

biochemistry lab on a ’I‘echnicon SMA 12/60 L T

* *"Coulter Electronics In¢, Hialeah, Florida T
** Technicon Instruinents Corp, Tarrytown, New York

.o%
¢

o
,ﬂ
-



PLATELET SURVIVAL STUDILES: . .

‘A. -~ LABELLING METHOD

) \
)

Survival of autologous platelets was measured according tL) the

method of Abrahamse’nzrz.‘. Whole blood was collected by gravity into vinyl

chloride plastic b‘ag‘s* containing, an ACD (Acid Citrate Dextrose) solution

that btxffers plasma at ph 6.5 (0,085 M trisodium citrate, 0.065 M citric acid

and 2% dextrose)zs’:;l. A fresh solution of ACD was made up on the morning

of the test and introduced into the bag through a Millipore sterilized filter

*
unit

-

* . ,
. A 1:6 ratio of anticoagulant to blooq was maintainéd regardless of-

the volume of blood collected. When the platelet count was greater than -

100, 000/cmm, , 120 'm1l of blood was coﬁected. For platelet counts below .

that, 500 ml of blood was withdrawn, :

Whole blood was centrifuged at 170G (800 rpm)i.for 13 mins, at

.,

Toom t!mperature" 31. The platelet rich plasma (PRP) was then transferred

to a transfer pack and centrifuged at 400 G (1250 rpm)' for 6 mins, to remove

any contaminating erythrocytes and leﬁkocytes. .»'T‘pe‘PRP was removed to

x

Fre

‘Equipment Co., Needham Hts., Mass, .

. . ' s

Obtained from Fenwal Laboratorle_s, Division of Bmster LabOratoriee; e

~ Malton, Ontario.

" Obtained from Millipore Ltd. Montreal Quebec. Type GS, 13mm
diameter filters with a pore size of 0.22_mm were ueed throughd\

Internatioml Refrigerated Centrifuge Model PR-G International

b |
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A,
.
A

another transfer pack and centr.ifugednt 1400 G (2300 rpm) for 15 mlns;

The supernatant platelet poor plasma (PPP) thus olttained was decanted

into another transfer pnck and the two bags were left attached, separated .
' '

.only py a hemostat. The platelet button W‘Eg resuspended %n 10 ml of

! Rlnger~citrate—dextrose solution (Ringer's sol_ution,- 7 parts; 3.12% trisodium

citrate dihydrate, 2 parts; 5% dextrose, 1 part) and incubated with 300 JnCi

32, 33

* ' ' 34- .
of sterile Na20r5104 ’ at room temperature34 37 for 35-45 mins.

The mixture was agitated gently throughout incubationS®. ‘ -

At the completion of labelling time, 10 ml of plasma was removed
from the bag containing the PPP ami“the remainder was allotwed‘to run baek
into the platelet bag for a final washing. After centrifugation at 1400 G for
15 mins. the supernatant plasma was poured off as completely as possible
and the platelet button resuspended'ln the 10 ml of reserved PPP. 100 mgm

of 5% ascorbic acid was added to reduce excess chromate And prevent

. binding to the red cells of the recipientag. Approximately 1 ml of the

~  platelet suspenslon was retained as a standard and the rex&amder was weighed

and reinfused into the patient. -

N ) | ' ‘ : ’

. % - Obtained from Charles E. Frosst and Co. Pointe Claire, Que. at a
 concentration of 1000 .mCi/cc at a specific activity of > 120 mc/mg Cr,

\‘\ [ 5(10 radioactive chromium ‘was never used beyond one half life so that
L volume of > lfml was added to the platelet suspension. .

PRI &

§



B, - STANDARD

-
The standard was divi';l'(;d"into two 0.5 ml aliquots and each was

placed in a slliconized* gamma counting vial** and wa‘shed with 5 ml of

isotonic saline. The mixture was centrifuged at 1460 G (2300 rpm) for

15 mins. and the supernatant sepirated from the platelet button,

C. -~ SAMPLING ,
| . r
In the initial studies 9 ml of blood was withdrawn from the patients
and mixed with 1 ml of 3% EDTA in saline in‘a siliconized gamma counting
vial. The tube was centrifuged at 400 G ~(12§o rpm) for 5 mins., the PRP
was rex.noved to another vial, and the remaining cells washed with 5 ml of
isotonic saline and centrifuged ag;in at 400 G for § mins‘. | The washings
were then combined with the PPP and centi-ifugod o.t 1400 G for 15 mins. | ‘ \.;«m_\
The supernatant kwas’ then separated ﬁ'oox the platelet button.
‘It was moticed, however, f.hat not only were\"‘vlfelds". uniformly

low, even amongst the normals (X = 27.6%) but lgrge percentages of the

total radioactivity were remaining in the red cell fraction. of the samples N

x = 49.6%). None of the normals had had obviotis red cell contamination R

4 during incubation and it was therefore concluded that the method of

. Siliolad Clay Adams Parsippary, N.J. ¢ ‘ - e
.. Amersham/Searle Corporation. Don Mills, Ont., Catalogue #003324
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values
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Jharvesting platelets from the samples was inadequate. The counting vials

meagured 11 cm x 1.5 cm and at ma.:;cimum capacity held only 12.5 ml. (It
was felt that more efficient centrifugation and washing'. could be achieved
with a smaller volume of blood. A fur;her study was therefore performed,
with duplicate 4.5 ml samples being withdrawn and added to s&grabe vials
containing 0.5 ml 3% EDTA in saline.

A marked difference was noted with 94.9 +§6% (mean + 1 standard

By

deviation) of the radioactivity residing in the blatelet button and only
2.9 + 2,3% in the red cell fraction. Duplicdte platelet samples varied by

an averagé of 3.0 + 6.0%. On the basis of these results no inferences .
" .

were drawn from the caltulated percent yield ahd piﬁtelet turnover values

could not be ascertained. Samples were withdrawn et 30 mins., 1 hr. and
Y . . .

?@ ‘
¥
2 hours ;ouowing infusion of the platelets and daily ¢ aﬁter“

. -

‘ . K
- . - . A Co. "
-Blood volumes were taken from a°table of predicted normal

40. Samples and standards were counted in a gamma deep well eounter*

A

for 5 minutes at the end of the study in order to correct for physical decay

of Cr51 from the time of infusion. ‘

| 2
Yo [

-
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The radioactivity of the sample platelet button, representlng ‘the
platelets of either 9 or 4.5 ml of blood was divided by the appropriate
. number to obtain platelet radioactivity per. milliliter andlthegh multiplied , »”

by the blood volume to give total circulating platelet radioactivity.’.‘

‘% Yield = sample count/ml whale blood X blood volume (ml) X 100

standard count/ml X weight of infusion

\

The yield of platelets at 2 hrs, post infusion was arbitrarily

expressed as 100% Survival41 Yields on subsequent days were related to .

39

L e
@,

o | z
this figure and a survival curve was plotted on arithmetic graph paper
. ; A

The half life was expressed as the day on which the surVival curve c')ros‘sed /

the 50% intercept. The day of labslling was Day 0, and subsequent days

' were numbered accordingly.

SURFACE SCANWNING :'

Surface scanning of body organs was done with a probe counter s - ‘. i :(
having an open-faoed 3" crystal attached to a pulse-height analyser and ' )
A sca.ler. Two minute counts were taken over the liver. spleen and heart | B -
A, each day and then the individua.l counts were divided by the value for the -
- heart at Day 0 to compensate for decay. In order that one study might be

‘ compared _wlth‘ another - spleen: heart, and livers heartfratios were cal,culated.y o

R NllclearChicago. Des_Plaine‘s-,- m. - - L .
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‘Normal control values were obtained from hematologically normal

young men who participated as volunteer subjects. . \

I
i DIETARY HISTORIES

-

Patients were classifi‘ed according to dietary habits on the basis | i

~

" of the history obtained at the time of admission and a further dietary ,

‘ history taken at a time when the patient was felt to be more lucid. A

‘ .
- \'r‘\'\: _i':-2“~r\neals/day 4

\ I

—

. §\i they had cons ed, although ip most instances this was diffieult to

k 1 meal/day

\

N 19
,classiﬁcation similar\to that set up by Eicher and Hillman was used:
Ty ' : ' |
- . 8 meals/day : "Normal diet"”. 3 meals?’day including at least
NI D 2 portions of meat and fresh or frozen vegetables.
o :t .

Diet li.mited to 1 or 2 meals/day most often consisting

" of soup and sandwiches. SRR

v
o

: Virtually no caloric i_ntake other than dlcohol. .

H
N x

Patie ] Were also evaluated as to the type and amount of alcchoI/ :

1]

As well as the ten subjects who were studied directly, the charts \ L
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~CHAPTER 1n1 | |
, L | -
RESULTS |

INFLUENCE OF THE TYPE AND DURATION dF

| ALCOHOLIC INTAKE AND NUTRITIONAL sm\lus : A ;
‘. M

All patients studied gave a histofy of chronic alcoholism over
. thelast two to twenty ‘years,,. All were admit_ted follovving "binges" which

had lasted anywhere from three days to one month, There was no direct

a \

correlation between the duration of the binge and the level of the platelet

?

oeunt (Fig D. However, Q patient who had been drinking for less than ‘ o 4

Y

-four days was the only one having a normal platelet count The fe.ct that -
"o

this patient had been drinking amounts and types of a.lcohol comparable to
thé other patients is suggestive of the fact that a certain time lag is ‘ ’ .

- required before the platelet count falls Post and Desforges 1 S fer

. thata 2000 ml intravenous infusion of - 5% Ethanol resulted m a f 1 in the
. \

,fplatelet count which beg:in four to six hours a.fter the start of the mfusion ; =

‘N

\
(

ahd reaohed a mimmum value of 10 40% of the pre-m?ision level at ﬁve KA

. ,to seven hours. Withm twenty-four hours the platelet count hfd rehirnetl to ) ‘

a;,
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"PLOT OF PLATELET COUNTS ON-ADMFSSION
AND THE DURATION OF THE "BINGE"

PRECEDING ADMI SS1ON

Only those patients who had been drinking
“up until the time, they entered the hespital

& who *had platelet counts taken immediately
_ following their admission have been included \. -

&
-9

»
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..
S

e

PLATELET COUNT x 1

. N " " ' N ,
. : ) . , . ) i .
’ * . ! ‘ ': ' ' '
. B v‘» . . " : ‘ ‘ ) ] .".
ot . : v Ve oL
o o o ¥ . T AN,
- T ) ]

o w2 s sTeat
<0 DURATIONOF "giNce" (bays) <

N

RIS )




‘xioohdl ad lib gvor n‘perloii of twelve days, thoy demonstrated a loworing
S

of the plntélct count {ivo hours aftor tho bop;inmng of the exporimont. The

following day the counts returned to control values. In two of tho three

»\1\“

pationta a sccond dcollno was evlder& \)y the fourth day and at the end of

"the woek all threo were thrombocytopcnlc. In a similar study Cownn and
) »{| N . N
mma‘* domonstrated a decline in pmtoloc lovels after 8 days of alcohol

mgeadom reaching the thrombocytopomc mnge after 15 days. It would
"l F W RS
. appear that two separﬂte,mcchams%s are invelved and that in the alcoholic

pstient a severe sustained e cy&openia usually occurs only aftcr four

4

to five days of contimuod drinking. *-

All patients gave a history of steady drinking all day for varied

periods of time. Most consumed the equivalent of-at least 26 oz. of whiskey

~
per day and, with exception of one, all ate poorly (< three meals per day)

‘\ )

during their binge.
Py ( . LS
THere was no relationship tﬂn the type of alcohol consumed
and the platelét count (Table D) nor wnqrt!iere any oori'elation between the

munber of meuls per day and the admitting platelab count (Fig. 2). (Wilcoxon

e "&z
two sample test p> o Oﬂ 717.! ;

EOLIC ACID DEFICIENCY Agg QLCOHOLISM

~14- .
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. P1OT OF MEALS EATEN PER DAY
£ DURING THE DRINKING "BINGE"
AND THE PLATELET COUNT ON
~ADMISSION
400 - °
] .
— = mean values
. )
- \ -
°®
N [}
| \e
DA
<1 2 3
MEALS\(DAYr
\
Fig. 2,
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and the other hematologic changes that occur as 4 result of alcoholism has ,'

been the subject of some debate. Two major theses seenll to exist. One is

that alcohol has a direct toxic effect on hnemopoicsis3’ 11, 18’20’43. The | 63
other suggests that thore is inhibition or impaired utilization of folic acid

in alcoltolic patiemélo’ 15,17,19,44 14 begin with, most alcoholics a‘.re

folate deficient due to inadequate nutritionlz"ls. Not only do they diminish Lo
‘their regular food intake while drinking but, the nlconolic beverages them-~ | |
selves offer very little nutriative value43'46. Halsted et al have recently :'
presented evidence that alcohol ingestion over a period of time consistent |

with the usual binge is instruxnental in inhibiting the absorption of folic

acidzll. and Cherrick et ‘al have presented evidence that cirrhotic livers .

have a decreased affinity for folate and presumably, therefore, a decreased

. capacity for storage47.

Sullivan and Herbert, the major proponents of the idea that alcohol )
may cuuse lmp_t;ired utiuzstion(of/folic acid, have shown that alcohol, in

amounts readily consumed by "heavy drinkers', suppresses the hematopoie@c
response of anemio, folate-deﬁcient patients to doses of folic acid in the range

of the minimum daily adult folate requirements d.e. 50 m@ . This

suppression could be overcomsg either with larger doses of folic acid or by

cessa.tion of alcohol. Similarlf they found that’alcohol may attenuate the '

response to physiologic a.moytts (l_mg) of Vitamin B12 10, 14 and documented

& "rebound thrombocytosis" (similar to that seen in alcoholics. taken off alcohol)

o



~18-

in mn‘-glcohollo patients with pOI:Iﬁcious anemia treated with 5 mgm B2
IM/day 13 They found that this "platelet overshoot" may occur even if the
platelet count was normal prior to B12 gr folat;s the;apy”’ 48,

Strong evidence also exists, however, for the occurence of
hematologic changes related to ‘alcohol in the absence of nutritional deficiency,
suggesting é. direct toxic¢ effect of the alcohol. Lindenbaum and Lieber
demonstrated vacuolation of marrow i)ronormoblasts, changes in serum iron
and, in four out of nine pati_e'nts, a depression of the platelet count in well-
nourtshed‘ alqofxolics.. This fall in the E\latelet count did not occur until |
20 - 33 dayt;';.fter ettganél was started? in contrast to the patient déscribed
by Cowan a‘nd’Hines{ who was kept on a low folate diet (< 20 mg/day) and
became thrombocytopenic after 15 days on ethanﬁl. He, however, recei‘ved
at least 150 ml more whiskey/day than did Lindenbaum and Lieber's patientslz.
Ryback and Deqforgeé demonstrated a fall in the platelet count in three patiéntsu-,-
within four days to one week after the patients started taking alcohol ad lib .
These patients were eating'a normal hospital diet which assumedly contained
adequate folic acid. |

We ‘found.,ho olorrelation between the patients' folic acid level and

‘plaxelet oount on admission (Hg. 3 (r=0.206 p.> 0.05)49, nor was there

T

any sig‘niﬂhant difference between the folic acid level of those patients who

consumed two meals per day and these .who limited their (_':aloric’ intake almost -

uclusiveiy to alcohol (Fig. 4 (W?leokon ple test p > 0.05) 42,

Y
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THE PLATELFT (‘OUNT AND OTIIFR

A.'

HEMATOLOGIC PARAMETERS :

When compared wh‘th other hematolog‘lc p:u'ameters,. there was also
no correlation betweeh the platelet couht and: (i) the hemoglobin
concentration (Fig 5) ‘(r= 0.02 p>0.1), (ii) ‘the white cell count (Fig. G)‘

(r = 0\231 p>0.1), (iii) the mean corpuscul'ar volume (Fig. 7)‘ |
(r =ﬂ0:53'p>‘0.'1), or (iv) the serum iron concentration (Fig. 8) (r =

ﬂ-oo 18 p’oa 1)49’

- THE PLATELET COUNT AND LIVER FUNCTION TESTS.

It was noted that one patient, C.H., did not respond with the usual

/

rebound thrombocytosis following alcohol withdrawal, Instead, this patient's

platelet éount ‘returned to normal levels very gradually over a period of

28 days. | At'the same time his liver function tests (SGOT, LDH, Alk. Phos,

and bihrhbin concentration) r,ema’ihed\‘abnorm‘al for that beriod of time,

Fig, 9 shows his results as compared with the usual response to alcohol

k Withdra'wal as \J R patient A M. It was thought that perhaps the platelet

count was in somdy way related to the patlent 8 degree of liver damage. In
a larger series of patients however, there was found to be no correlation

(when assessed by linear regression) between the platelet count and -

(i) the SGOT level (Fig, 10) (r= —0 35 p)O 1), (ib the LDH level

1FIg 11) (rv~0.36 p>0‘. 1)’, , (iix) the alkaline phosphatase =

PO

’
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| lovel (Fig. 12) (r = =0.26 p>0,1), (iv) tho bilirubin concontration (Fig. 13)
(r = 0,18 p>0.1), or (v.) tho prothrombin timo (when expressed as

" percentage of the control value) (Fig. 14) (r - 0.03 p>0, 1)49.
@

Unfortunately, no platelet survival study was performed on paticent
v, . * '

‘C.H. and recovery of his platelet count has not been included with other
alcoholics (sce below) as it was not felt to be representative,
There is some varidtion in the number of points on Figs. 5 - 14,

Not all patients had cach one of the tests: performed.

RECOVERY OF THE PLATELET COUNT

&

All batients experienced 1; rise in their plateleﬁ counts following
withdrawal from alcohoi';(Fig., 15) from an average of 167,000/cmm on the
day of admission to an average of 576,000/cmm ten days later (Fig. 16).
Regardless’of ﬂleir initial platelet count, all patients\ had returned to normal
platelet levels‘v'vithin 2 - 7 days following admission. These results are
similar to those of Cowan and Hines" whb found .rnarked.incre'ases in platelet
counts irresp;active of the initial count with peak valués occurring five to
éighteen days.(average 10,7 days) after admission, |

;‘\85.hud. in a study of platelet size in alct;hdlig throinbocybopeniaso

-

demonstrated an increase of three to four times in thie pip.télet size observed
on the eiglfth day as opposed to thatgeén the day after admissioh;. Larger I,? \

-4

. _-platelets are gencrally recpgmzed as béing younger more pbysioio%icq.lly .

-32~
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| active plgltclcts.51'54 and Karpatkin has demonstrated a reciprocal ré/lation—
ship between the daily recovery of the platelet c\ount in patients recovering
from fhrombocyﬁopenia and the percentage of Jarge plateletsss. He
| suggested that large élatelets on the peripheral smear can be employed as
a clinical tool for the evaluation of thrf)mbopoiesis.

We therefore examined‘the peri;he_ral smears of our patients which
had been taken within 3 ~ 6 days after glleir admission to hospital, at a
time when thgy were recovering from their thrpmbocytopenia and showing
marked incréases in their plé.te}et counts, The patients characteristically
| N ‘ .
had increased numberé of large plateléts on their peripherai smears,
(Plates I - to IV), One patlen}:. J.L., whose platélet count had risen from
67,000/cmm to '1_64,‘ 000/cmm in the previous 3 d'ays; had numerous clumps
of platele;ts throughout his peripheral sme:;u‘ (Piates V, VI and VII) and |
bone marrow (Plate VIII) . p

The increase in peripheral platelet count and concurrerxf appearance

. of large platelets in the peripheral smear were taken as evidence of an

Ll

increased rate of effective thrombopoiesis following the withdrawal of alcohol.

_3Sg



PLATE 1. | | o
PATIENT E.H., PERIPHERAL SMEAR c

MAY - GRUNWALD - GIEMSA STAIN x 100

 PLATE II.

§

PATIENT K.M, PERIPHERAL SMEAR
MAY - GRUNWALD - GIEMSA STAIN x- 1000

rf'.“ ¢

-86- .



-37-

' PLATE III. .
PATIENT A.N. PERIPHERAL SMEAR
MAY - GRUNWALD - GIEMSA STAIN x 1,000

 PLATE/IV, .
P PATIENT J.R. PERIPHERAL SMEAR
“ » MAY -GRUNWALD - GIEMSA STAIN,x 1000
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PLAME V.
' PATIENT J.L. PERIPHERAL SMEAR .
MAY - GRUNWALD GIEMSA STAIN x 200
‘!

PATIENT J L PERIPHERAL SMEAR
MAY GRﬁNWALD GIEMSA STAIN x 1 000 -

@ iy N ' .o © ! : /A I‘R



\‘,4

" PLATE VII. - -
PATIENT J.L. PERIPHERAL SMEAR °

MAY GRUNWALD GIEMSA,STAIN x1, 000 ‘

A

. PATIENT J. L BONE MA“RROW SMEAR
MAY GRUNWALD GIEMSA STAIN x 1ooo

o
.o
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the only mechanism involved in producing thrombocytopenia in the alcoholic . ,« B

' patient although it cannot be, ‘

© was the only. one showing a poséible decrease in me

ARROW MORPHOLOGY: - .

Sullivan‘ et a156‘ showed a ma.rked reduction in megakaryoc'ytes in -
alcoholics immediately after admission. Five days later they noticed a
pronounced increase in megakaryocytes with young forms predominating. 3 ®
They suggest that thrombocytopenia in alcoholics isa direct effect of a.lcohol . o )
upon megakaryocyte maturation and is nat due to increas.e'd platelet |
destruction. AN - " .

Nine of ten of\ur Mwholics had normal megakaryocytes 7h bone '

(Table o). The tenth patient‘\(#4 G P.) was difficult to assess because of

marrow aspirations which‘ were pérf\ormed one to six days followillg admission |
a sparse overa].l cellu:’larity. e megakaryocytes were' thought to. he
probably reduced in number,  \ \

Also, in spite of the fact th\t one patient (#10 C H ) had normal

megakaryocytes his platelet count was il low (116 000/cmm) ﬁve days

\ h . :
aﬂ:er admission and stayed belorv normal vels for ten days. S ey

i
It would seem therefor!e that a distu}h\ance in thrombOpoiesis is not

\ AN

red as, having some inﬂuence.\ The one : '. |

patient who had his bone marro,w p}erformed withm 24"h\ours of his admission ’

i \ ‘-..
et

’
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admission had plentiful megakaryocytes whereas Sullivan did not ﬂnd an

“increaSe in megakaryocyte numbers until fi\re days following alcohol

?

wit.hdrawal ’ : » : ' . . \
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PLATELET SURVIVA'LS

!

Cowan dom‘onstrntod decreased survival of autologous platelets in
acuto alcoholics aftor admisston to the hospimlm 58. The half-life (T3)
ranged from 23 to 75 (nverugo 49) hours and correlated roughly with the
" platelet count. Our patients showed a'similar correlation between the
Cx-51 platelet half-life and the platolot count at the time the s;xrvlval was
inftiated (Fig. 17) (r = 0.82 p<0.00)*". Stmilarly, 1t was mcoé that there
was a correlation between the platelet half life and the iength of tlme
following admisslon that the platelet survival was started (Fig. 18)
(r=0.65 ,p<0.05)

Platelet survivals were therefore considered in one of three
groups: (i) normals; (ii) alcoholics whose platelet survivals were started
wi'thln“t.hree days of admission to hospital; and (iif) alcoholics wh’ose
platelet survivals were started five to six days following admission, -

_ Normal half-lives varied from 3 to 4.2 days, with a mean of 3.8.

(Fig. 19a & b), Meax} values for the alcohdlics whose platelet surﬁvals
were au:rted five to six days foilo;ving admission did not differ from those‘
of the normals. (Wilcoxon two sample test p > 0,2 for each day) (Pig. (3 42

" The seven alcoholics whose platelet survivals were initiated within
three days of adm!ssion to hoapit.al had half life values of 2.2 to 3.3 days

(mean 2,6 days) (Fig. 21a & b). T_helr survival curves differed slgniﬁéantly

¢ s
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| PLOT TO SHOW THE RELATIONSHIP
a BETWEEN THE PLATELET HALF -LIFE
(AS DETERMINED BY Cr°! AUTO -
LOGOUS PLATELET SURVIVALS) AND
THE PLATELET COUNT ON THE DAY ON
WHICH THE SURVIVAL WAS INITIATED

g 300 , .
S_
Y
xSZOO“
Ea
o |
S ~100 -
o
g,
Q- 2 4 6

T 1/2 (Days)

7 Flg. 1.
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T 1/12 (Days) .

PLOT TO SHOW THE RELATIONSHIP
BETWEEN THE PLATELET HALF -LIFE
AND THE TIME THAT .HAD ELAPSED
BETWEEN ADMISSION TO HOSPITAL
6 -~ AND THE START OF THE SURVIVAL

4
DAYS
AFTER 'ADMISSION . -

roo
O
[ e]

,~‘" ~ Fig. 18
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% OF INITIAL ACTIVITY

O

SURVIVAL OF Cr>! LABELLED AUTOLOGOUS
PLATELETS IN NORMAL INDIVIDUALS (s—)
AND IN ALCOHOLICS WHOSE PLATELET
SURVIVALS WERE STARTED 5-6 DAYS
FOLLOWING ADMISSION (e—-—e)
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K

~ from that of the normals at Days 1 (p =0,0149), 2 (p=0.017, and3

\

( =0.015) only, (Wilcoxon two sample test) (Fig.' 2:?.).

SURFACE COUNTING :

\

There was no evidence of increased sple!;ié sequestration,

FA

Spieen: héé;t 1:atios in the alcoholi‘c ;)atients ranged from 0,51 to 1.95
(mean 0.94) as compared wit.h' ratios of 0.99 to 1,54 (mean 1. 15) in the
normal individuval‘s‘. Similafly, liver:heart fh.tios ranged fr;am 0.52 t;o 0.82 |
(mean 0.67) in tHe alcoholics as conipared with 0160 to 1.36 (mean 0.89) in

- the pormals.

*

. / v \



% of INITIAL RADIOACTIVITY
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B

cr! labelled autologous platelet survival curves

of 10 normal individuals (@—0) and 7 alcohollc

patients (e—s) whose platelet survivals were ,
started within 3 days of their adméssion to hospital.

There is a statistical difference between the values

at Days 1,2,3 (p<0.02) but none between those of

Days 4to 7 (p>0.05




. CHAPTER 1V

CONCLUSIONS

No eorrelation could be found between the patient's.platelet count |
on ‘admission end his dietary‘history or type of alcohdlic intake pri.or to |
admission, However , only those natients who had been drinking steedily
for five or more days were thromboeytopen_ie which would seem to indicate

“that a certain period is required before a sustained fall in the platelet'count | |
occurs.

There wa,s no correlation between the platelet count and other
hematologie parameters or liver funcfion tests.

}All ‘patients had increa‘ses in their platelet counts; starting one to
three days following admission,’ At.the ‘s‘eme time increased numbeirs of ,'.

. ‘large platelets were ev1dent on their peripheral smears. -
Survival of Cr51 labelled autologous platelets in alcoholic patients ’
‘ j;immediately following withdrawal from alcohol was significantly different .

L) ]

from that of normal individuals at Days 1, 2 and 3 following the»start of

i .

thesurvival N
. Cowan demonstrated that the surviva.l of norma.l homologous - ,
,platelets in a thrombocytopenic alcbholio recipient was mtermedmte between

his eontrol survwal (during abstinence) and that of the autologous pla.telets

9‘

0’

,.’

L during ingestlon of a.lcqhol ‘He suggested therefore, that both

[ .‘ L. 'r a0,



" {ntracorpuscular and e:{trncorpuscula.r “factors are responsible for t'he
de'creased lifespan of circulating platelets in alcoholic patients. The
increased disappcare.nce of platelets seen in the first three ‘days in alcoholic
patients as compared with norrnals in onr s”tudy' could represent one |
population of platelets still affected by alcohol while th,osev’living a nornia.l

lifespan after three d:;.ys represent a second population of normal platelets
produced after alcohol was w1thdrawn and no longer affected by its toxic
influence in the cxrcula.tion. This would pe compatible with the appearance
of yOung "large" platelets in ge circulation following the w1thdrawa1 of
alcohol,

A successxon of events in the establishment of thrombocytopema
in the alcoholic patient can be seen, First there is a brief, tra.nsient fall
in the platelet count occurring within six hours of the onset of drinking
| alcohol returning to, normal levels within 24 hours. There is no '
concurrz: rise in splenic radioacti\'ri'ty when 'Cr5.1 - labelled autologous
" platelets are stndied. A .second, ‘'sustained fall in'the platelet count occurs

approniniately five to seven days lat'er_if drinking is continued. Thisfall-~
‘i's unrelated to the patient's liver Mction and may oceur without concomitant
”folate deﬁciency or other he!ﬂa;ologic abnormalities. The platelet count )
.' remains depressed as long as the indiwdua.l is drinking alcohol With, the

‘ cessation of alcoholia rise iln the platelet count occurs, eturning to nornia.l

- :values within two to seven days. This rise is associated with the appearancei-.

I

_52_
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of increased proportions"of large "'young!' platelets in the peripheral
circulation. A rebound thrombocytosis often occurs, reaching peak levels .
at approximately 10 days after the cessation of alcohol and then returning |

- to normal values.

The ‘period‘rec\;uired both for a fall in the yplatelet count and its .
reeovéry to occur is-compatible with an effect of alcohol on the maturation
of the megakaryocytic line, Similarly the appearance of young platelets
as the platelet count increases would suggest that a.lcohol-related thrombo—
cytopenia is due in part at least to a suppression of thrombopoiesis.

At the same time Cr51‘ autologous platele‘t-v-survi‘val studies indicate

a decreased lifespan of circulating platelets in the présence of alcohol. The

impo‘rtance of both intracorpuscular and extracdgpuscular factors is' /)

demonstrated by an only pa.rtia]ly decreased lifespan when labelled homologous
platelets are mfused mto an a.lcoholic recipient There is no ewdence of

‘ Jtemporary sequestration in the spleen or liver and it would seem that the

' platelets are removedv from circulation at some unknqvm site, |

‘The extracorpusmlar factor involved in the shortening omhe life/,.\’

span seems most hkely to be-a.lcohol ora by-prod : cohol metabohsm. ‘v

The nature of the intraeorpuscula.r factor is open to speculation and it is
perhaps this factor which is involved in the ea.rly tra.nment fall in the

. ‘s
' ‘platelet eount when drmkmg is initiated

»
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CHAPTER V o | o

| ‘ @

THE EFFECT OF'ALCQHO’L /

{ 4
PLATELET AGGREGATION:

) -
NN

INTRODUCTION :

- ST T '
Ryback and Desforges indicated the pess' ility of two separate

‘D

_effects when alcohol was administered to hospi ized VOlunte'erss. A
T sustained thrombocytopenia occurred four to seven days followmg the onset
of di'inking and it is probable that this is the ombOcytopenia encountered

in alcohalic pstients admitted to the hospital] However, an earlier transient

“drop in the platelet coilﬂt-waz;‘-slso documen ed. This occurred at-‘foin" to
) ' ,' - . ! ’ '

,"' ‘i‘;’-} ’ 4‘-\

platelet count .but there was no con ent‘ increase in hepatic or sp_Ienic A e

radioactivity. o ,ll’ A et o
N '_1 oL . o e . ,

It would appear that a mecha.nism different from that causing a
sustained thrombocytopenia is involVed in this early transient t‘all First, oo ",
) : ‘\ ' 2 .

:',;a;j because of the short tin'ie interval in which it takes place (as opposed to the ,

R .period of at “least a week reqmred to cause a sustained thrombocytopenia) and

LR R S N o . Ea o vt
s - o v ”~ . * . ' . N
. X 3 RN e - foe [ . - b N e




L ﬁare djsplayed )graphioally on the recording system. | As the platelets

condly, because of the rapidity with whioh the platelet count returns to

normal (24 hours as opposed to an average of five to eighteen days following

along-rterm binge) o . . o . )

QD
Ryback and Desforges suggest that this transwnt fall may be related

platelet aggregation possibly causing sequestration of the circulating

!

platelets at some unknown site.

[

Ethanol is lmown to cause changes in both epinephrine and

~ serot:oniu6 metabolism in man, \probably related to the increased NADH:NAD

59, 60

atio effected by ethanol metabthm i Although these metabolites are

both involved in platelet aggregation the effect of alcohol on them is not

transient and it therefore seems unlikely that thlS 1s the mechanism involved. |

Studies were therefore undertaken to examine the in v1tro ‘effect of

-4
v

N

alcohol on platelet aggregatlon.

o’

- ‘-_MATERIALS : o S S
) ,
Platelet aggregatlon was studied in the Payton Single-Channel

L o * " ' ’
. Aggregation Module cougled with a Bausch and Lomb VOM 5 Recorder ’ 61

'Platelet aggregation is assessed photometrically in a temperature eontrolled,

.constaem:ly stirr,ed sihcomzed system and variahons in hght tranSnuttance .

i - .
: o s\\... L A -

: | t PaytonAssociateVthd.. Scarborough, Ont. A f a

AR X LN L ) oot " Y

-1



aggrogate, more and moro light is nllowod to contact tho photo-conductive

cell producing in turn a positive deflection of the pen on the recordor. The
upward sweep of tho pon 8 not smooth but 18 {nterrupted by vertical
oscillations na the nggregates being stirred about modulate the light beam.

These oaclllntlo;ls aro roughly pmportlonal to the slzo of the aggregates,

&
Smcomzad glassware or plns‘k: equipmont was used throughout
',.}. .R{‘,”.Tr‘ﬁ}\
o
‘ .aﬁgﬁgtln‘od in a 0,312 inch diameter
“k

tho agg'rogntion studlgs. \
Ty Se
o VR

3-a horiuomnlly placed siliconized stir bar,

riw®

. . ti?g:‘%\"?‘.» S
Samplgs were malnfiﬁwd at a tomporature of 37°C (% 0,1°C) and

o/ \
magnetically stirred at a speed of 1000 rpm (Y 20 rpm). Normally 0.05 ml

of test solution was added to 0.5 ml PRP,

4.5 ml whole blood was withdrawn {nto sil;conlzed vacutainer tubes
cgtﬁainlng 0.0‘.5~ ml 3.8% Sodium Citrate‘ and centrifuged at 800 rpm (1700)
for 10 mins. at room temperaturesz. The supernatant platelet rich plasma

P
was removed to a small plastic tube" and kept at room temperature.
.The Module wag calibrated da‘lly to a standard deflection of 9 m\_fj

between platelet rich plasma and distilled water, The chart speed was set

at 1" per minute.

®  Becton, Dickinson & Co. Rutherford, N.J., No. 3208. Each tube
also contains 0. 2 mg/ml Potassium Sorbate as an Antimycotic Agent,

“ Falcon Plastics, Los Aweles,A Calif, -

. ' ’

~-56-~



Reagonts were made up and dilutc;d in Tyrode's buffor which was
i freshly prepared before onch test, A stock solution of 16 gms% N;\Cl ,

| 0.4 gm% KC1, 2 gms%h NaliCO4 and 0.‘l gm% Nﬂllzll’();l was kept in tho
rofrigerator. This V\.rus stablo for 2 - ‘3 months, ,Tyrodo's buffor was
proparcdlfrom th'!'a‘ i)y adding 1 gm of dextroso t;) Q ml of stock solution and

adjusting the volamo to 100 ml with distilled water. The pHl was then

adjusted to 7. 35 with HCL or NaOli.

-
A

* .
Adenosino-5-diphosphate (Disodium salt) was stored at -40C for -

»

up to two to threo months, as a 10_2 Molar solution and diluted before use
to 0.5 x 10~ M to achiove a final concentration of 4.5 mM,
Adrenalin was obtained as a 100 mgs% solutk';\ of Adrenalin

‘ Chloride" and diluted befor/o use to Sjmg% solution to achieve a final

concentration of.2.48 X 10"m, 63

~

4
{

EFFECT PRODUCED BY ADP AND ADRENALIN

JN HUMAN CITRATED PL;ASMA
i

Following the addi_tiori of either ADP or adrenalin to citrated PRP

.

in the aggrogation module there s a rapid conversion of disc-shaped platelets'

(Plntos X and‘)‘() to irregular ovals and spheres (Plates )ﬂvvsuj‘}ﬂl) .

L
Lo

- .

. Bigma Chemicnl Cq. ' St Louis, Mo,

o - Parke, Davis and Company. L., Brockville, Ont. Eplnephrtne "
Hydrochloride dissolvod in isotonic sodium chloride solution with not -

Jmore than 0.1% sqdium disulphite as a preservative,

[ 3
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Platelets prior to aps

cross-sectioned

granule (5); Glutarnldehyde-osmtun fixats

»

gatton
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e

. (x 42,000). Surface connecting
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Platelets exhibiting shape change pr!p;f& sggregption (x §4,000).

o

* . N

A

Glutaraldehyde-osmium fixatton.

i3 . . - . . " . i



'

~ A

Platelats exhibiting shape change pfior to aggﬂg'afion‘ (x 96,000).

‘

Glyutaraldehyde-ommtum fixation. Fi

N . .
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This results in an initial dccroaso in light transmission on the recording

z;.ppallrutus64 (Scctiox?a. Fig. 23). Clumping of these chaogcd platelets K

results in a subscquent increase in light tra:xmsmission. This sequence of

changes producos a ”hump" tracing, (Section b. Flg 23) whlch ls the

primary phase of aggrcgation and occurs as a direct result of the addition

of the agg'lregating agent. All of these phenomena (i.e. early shspe change,

swelling and the initial’'wave of platelet clumping) are completely reversible8?,
The second wave of aggregation is associated wifh the sec.retion

(or release) by the platelets of substances known to be confined to specific

organelles, These substances include serotonin, ADP, ATP, hydrolytio

enzymes, cationic proteins and mucopolysaccaride. The produots of »-

secretion must reach a suﬂ‘icient concentration late in the pr‘imary phase of

! agg‘regaﬁon or in the trough betwoen the 1st and 2nd wave (Sec'tio'n ¢ Fig 23)

to drive the process into the irrevorsible stage. Hardisty, et al found that '

minimum concent.ration of 1 2 -1, 4JnM ADP or 0.1 - 10)nM adrenalin was

required in order for an irreversible secondary wave' of aggregation to be

*

1mﬁ3ted 0 ) " ' .‘ ’ v ) -

Tl‘l’el xoechaMSm ixivolved in the extrusion of plntolét orgzineues is ~ .
‘/ not clegrly underswod "During early ;)latelet response "most of the granules
| and some dense l;)dles are shifted into close associatlon in the centre of
the platelet (Plate XIH) Early in the second phase of aggregation most of '-z '

the dense bodies disappbar from the platelets. Later, in the process of -

. - . L. . . .
. ' . , . . .



PRIMARY AND SECONDARY AGGREGA/TION IN
HUMAN CITRATED PLATELET RICH PLASMA .
PRODUCED BY ADRENALIN

(Final Concentration 2.5 x 102 M) |

i
Cd ',;
ol 1\
i
)

‘{!ii

i]
- |
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" centrataatton of- Iatalet grarules (1) prior to aggregatts 36,0000, .
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‘irreversible aggrégation ( Seetion d, Fi;;. 23) the centrally compacted
granules fuse anri gr'aduaily disap‘pear65'6,7. Their extrusion is t'horxghl':' to
occur through the og;en channel or surface connecting systemv and to be
associated with the contrsction|of large masses of aggregeted platelets. o

QUANTITATION OF PLA']:EL’ET AGGREGATION :

\

Platelet aggreégation curves were measured according to the method

of O'Brien et al °° (Fig. 24).

A. - AMPLITUDE

The depth of the oscillations is roughly proportional to the size
\

of the aggregates. This w%‘ls measured at the peak of the primary.

. . , ,
wave of aggregation and expressed as the number of chart units,

-

' B. - CHANGE IN LIGHT TRANSMISSION
‘The change in the mean level of the tracing after two minutes was'

measured and expressed in chart units. .

C.- THE SLOPE

. The steepest par of the tracing occurred when the rate of
. .. ‘ aggqgation (eitli primary or secondary) was maximal A line .
‘ drawn through this part gt the ‘:A‘ aquxded and tlie vertlcal
d.tance (©) that the line covered in 1 horizontal inch was measured

¢

.
, . - R .
. . . . -
. ‘ . . . ) i . . )
. . V. A
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in ohart units. A high valu\e indicates rapid aggregation. v
. ' ~ S -

(t]onsiderable variation between individuals was encountered when

measuring the slopes of the secondary wave of aggregation produced '

by adrenalin. In order to standardize these numbegfs so that mean
values could be calculated they have been expressed as percentage’
“ AN

of the control value). 5‘! | /

METHODS': |, M L ,

RERE
L) ."

Platelét aggregation studles were performed an PRP obtained from

. -‘,-- r

ﬁVe fema.les aqd bne. xnale aged 22 to 35 years

1

‘l 0 45 ml. of PRP was mi.x'ed wtth 0 05 ml of either (a) 0. 9% Sa.line,
“ < N .

or (bL 10%, 8% 6%, 5% 3% or I% ethanol., (All alcohols were made up by

volume sn e‘nqrmalt sa.line base,) The mixtures sv a‘oom«temperature

" for ons han pi'iOt”bq hggregatxon with 0 05 ml of either adrenalin or APD,

' P "l’ o 4 ‘ !
e e - ‘ ) o o , ,5
Any effects of sglpg of the PRPl and ag'gregating agents Were assessed by-
e

test‘saline contruls before and after each group of th.ree ethanol concent~

-."

} ” (K 4
rations. Aggregation trsoings were messured as described above.

ek

e

»
. Coa e . . ', . o
. o N . o . s -
. . . . .
\ ./ e * . . | PR} DS . , . *
LN e, e 1 . : EEY N
) 5 . P T N . )
: “ : . . ‘ v . . . /
. ) .

RESULTS : -~ e |
T . S T

: ; I Zweiﬂer and Sanbar were unable to demonstrate any eﬁect of 0 05%

_ ‘ ethanol on ADP induced agg-z‘ega.txon69 They measm}e‘d the intensity of the -

J-f,\'

: I R S
+
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N : ¢

aggregation as the maximum incréase in light transmission and the duration
’, ) .

of aggregation as the mumber of seconds required from initiation of aggreg-

ation to 50% recovery from the point of maximum rise. ¢ :
Davis and Phillips, similarly measuring maximum decrease in
optical densxty, found that the addition of ethanol( \t)o human PRP to achieve '

concentrations of 0. 1 or 0,3% did not inhibit adenosme dlphosphate—lnduced . (

' platelet aggregation. Nonepinephrine-induced platelet aggregation, however,

was inhibited by 0.3% ethzinol. 70

’

~In our studles a direct linear correlation was found between the
concentration of alcohol in the PRP and each of the aggregation parameters

that was measured. W1th increasing concentration the e.lcohol seemed to

-
S
\

effect an overall decrease in both the rate or the duration and the intensity of -
pla.telet aggregation. This was reflected both in the individual aggregation

_.curves and in the mean va.lnes‘ for ‘the six individuals as é. decrease in- :

.

@) the primary slope of. aggregation (Fig. 25 and 26); (i) the cha.hge in light,

e

tra.nsmission (Fig. 27 and 28), (ili) the amphtude of the oscillation!s (Fig. 29 o

and 30); and (iv) the .elope of the s,econdary aggrega_t;on-curve(Fig. 31 and 32).' SR

. e“' "‘ » ‘.' . , . .,. '. " B ". *
DISCUSSION.: =~ . o ) T

.- N PR . R . . .
5’. C Y T N, ' . . T

l

' There has been a great deo.l written about defective platelet SRR O

R

aggregation in, response to stimulatiomby epmephrine or collagen 71 81; This

defect, however is assoclated with an hnpairment or tnhibition of release of S

e : : ar
e . . e
. M S .
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" intrinsic platelet adenosine diphosphate: +The defect m platelet aggregat;?n “
" caused by ethanol, en the other hand; affects both éhe primary and eeco@ary
phasee of aggregation as cvidenced by a decrease in ADP-induced platelet
aggregaeion and changes in the.primary wave of ep?nephrine-—induced

. aggfoga;ion'. It would seem likely, therefore, that the primm‘y mode of .,
actierl} of e;ﬂljclnol on the piatelets is not edisfurbance.of ﬂ)‘e release rez:ction
but a more! generalée'd effect such as a change in some aspect of platelet
memb}ane. 'There are se\{eral possible ways in whieh this could occur‘.

The first is an effect on platelet lipids, either i:he]filv)i'd bimolecular g
leyer of the surface membranelsand/or the phospholipid a‘etivify or Platelet
Factor 3, Wthh dc’elops la.te tn the release processaz. Ferrell and Mieelj83
demonstrated a reductlon in the mcorporation of mmitate 1—140 in total .
ligies of mouse-liver mit:ochondrial and mlcrosomal membranes with

' ) ‘ UL O o
1ncreasing concentrations of ethanol. .These effects occurred primar\ily in

the phospholipid fraction and more speciﬁcally in ‘the phosphatidyl °

L

ethtmola.mine and lecithimfractions. They post:ulated elther an mcreased

enzymatic hydtqusié of rn_em_brane phospholipids ora decreased synthesis in-

»

- .- the presence of alcohol,

A seéarxi possible mode of ection might b‘e a change\&n the 'platelet‘

pharge. Platelets are known to carry a net negative cha.rge84 and must’

-7~
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“ .
in the membrane potential of frog muscle fibers at concentrations of alcohol
. ' o N .

equal to and greater than 0.2M 85; There was a reversal of potential

changos aftor the removal of ethanol." Similar changés in the membrane A
potential or the platelet might lead to a disturb'mce of platelet aggregation
A thlrd mechanism which mlght be involved in the suppression

of agéregation is an, alteration'of the platelet contrac;tile protein, thrombos—-

thenin. This protein has been recognized for some years as having biochem-

.4cal and physiological properties similar.to those of contractile protein of
. . *e

86

'muscle tissue~ . However, .its exact lopation within tlle' platelet was

unknown. ‘ .

. ' S S
. f ’ Nl
' Recent evidence has been presented for the existence of two.

0

+ distinctly different prgieins: (i) the surface localized contractile protein .

A

(S-thrombosthemn), axmli) the cytoplasmic contractile .protein (C-thrombos-

thenin) 88, F\xrthermore, a contractile protein model for platelet aggregation

has been proposed which involves the formation of intramole‘cular S-throm-‘ '
A

bosthenin bridges ‘detWeen adjacent cells, which in turn can contract drawmg

~

the pla.telets into a tight mass or thrombus 9 - Guneno et'al have recently

shown that ethanol at- concenti‘atlons between 0 1and 0,88 gm% deprqs ___e,s

’ the contractxbility of the rat atria, the relationship between contractlle

depression and conoentratmn tieing"essentia.l.'ly lin The effects aré -

~
. reversible in all cases. A aimultaneous shox‘tening of'the action potential

.0\‘:

o of ﬁle atnse cells was also noted and may partly acqount for’ the depression

-78-
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of the contractibility but, in addition, there appeared to be some more
| L s 1tsc1?® o .
direct action of the contractile mechanism itse . Considering the '

physiochemical similaritics between thrombosthenin and ‘the contractile
) ] . ' . . .

N ) ‘ .
protein of muscle tissue, it does not seem unlikely that ethanol might exert
a similar effect on platelet thrambosthenin (having a similar linear
relationship with concentration) resulting in a décrease in platelet

L4

aggregation.



CHAPTER VI L

THOUGHTS ON FURTHER STUDY |

The Ri‘esent' study leaves rriany questions unanswered. Further
. work is required to determine the exact cause for the shortened platelet

sur'viva.l in alcoholic patients. There,"was no evidence of increased liver

r

\/

,~0r splenic sequestration of the platelets and the site a.nd mode of their-

destruction remains open to speculation.

. Morphological and biochemical studies of both the platelets and

the megakaryocytes would be interesting to determine the pregise‘ effect

‘ 5 ) : .
of alcohol on these cells and the relationship of this change to the ensuing

~

——

bhrombocytopema and the functiona.l‘ abnormalities ev1denced by the

g disturbance in pla,telet aggregation Specifjpally, electron microscopic

' studiel of normal and "alcoholic" platelets with na.rticular attentlon to
. 4
membra.ne differences wo,uld‘e of interest.
. ! ' ty e . " .

e These prablems could'i'?e argued to be purely academic,as the

P
] x@; , R .

platelets of alcoholic patients 'return to "nOrmal with no treatm‘ent oth'er ¢ ‘

.~ than we cessation of alcohol, However. morea.smg num‘bers o@latelet

abnormalities are heixg,recognized and the elucidation of the mechamsm

. .
involved in alcoholic thrmibocytopenia might t.hrow some light on the -

ing of these other disorders.
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