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ABSTRACT

Female LAFi mice were given single or repeated injections of

2

V. cholerae neuraminidase, and the effects on circulating RBC sur-

face charge and lifespan'were determined. - As had been'notgd previ—‘
ously for RBC incubated in vitro with neuraminidase,bintravenous in-
jection of this material caused a rapid decrease 1n RBC surface charge
of approximately 14 percent. In addition, there:was destruction df
approximately 3 percent of yogng or old RBC cohorts within 24 hours
of a singié intravenous 1injectlon of active neuraﬁinidase, The sur-
viving RBC 1in these cohortslshowed.accelerated senescence, with‘the
mean potential lifespan shortened by 17 percent. s

Mice giveﬁ repéated doses of active neuraminidase.intravenousiy
showed;a decreased hrematocrit and marked splenomegaly, éiong with
lowered reticulocyte perceﬁtage. Such results are consistent with
the above-noted RBC destruction;'és well as with the previously dem-
onstrated inhibition of endogenoﬁs erythropoietin} rendefing the bone
marrowAincapable of resbonding-to the ensuing -anemia. It therefore

appears that intravenously administered neuraminidase mimics some of

the kinetic disturbances seen in the anemia of chronic diseaéé.
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INTRODUCTION

The anemia Bf,dhronic disorders (infection, inflammation, and
malign;hcy) has been of interest to investigators for some time. Re-
versal of this anemia observed after tumorAresection,‘Qr successful
eradication of an infectious process'»® suggests that a toxic mater-
ial may be responsible for the observed alterations.in erythropoiesis.
It has recently been demonstrated that bacterial neuraminidase injec-
ted intravenously is capablelof inhibiting the biological activity
of erythropoietin®. Neuraminidase may therefore be the trophic hor-
mone inhibitor proposed earlier by Cartwright? to exist during étates
of chronic infection and malignancy, since an increase 1in the level
of available néuféminidase could limit the ability of the bone mar;
row to respond to anf anemic challenge®. Another altération charac-
teristic of this anemia,-némely decreased erythrocyte'(RBC) survival4,S5
may result from modificafion in vivo of glycoproteins at the RBC sur-
- face by neuraminidase, similér to that seen 12!21&296:7. To test
this latter hypothesis, studies were made of RBC surface charge and
survival in mice, following,intraveﬁous injection of bacterial heuré-
minidase.

MATERiALS AND METHODS

Animal studies were performed in female LAFl/J mice approxi-
mately 2-3 months of age (Jackson Laboratory, Bar‘Harbor, Maine)J
- Except where indicated, mice were injected intravenously with 1od units
of V. cholerae neuraminidase (Behring Diagnostics, Woodbury, New York)
without anesthesia. Neuraminidase friom this bacterial source is free
éf phospholipase C, aldolase, and protease confaminants. Erythrocytes

incubated in vitro with this material do not show the immediate spher-

ing and lysis observed with neuraminidase extracts from Clostridial
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soufcésé. Control mice were_injectéd"infravénously either_with
‘neuraminidase inactivated by 10-60 minutes in a boiling wétér bath,
of with the buffer diluent present in the commercially supplied.en-
zyme preparation. |

| Erythrocyté.surface charge was measured by the technique of
microelectrophoresis. At times ranging from 3 ﬁburs to 93 days fol-
. lowing intravenous injection of 100 units of‘neﬁraminidase-(N'ase),
blood was collected by cardiac puncture into héparinized syringes
and'stored at 4°C. Immediately prior to study, blood samples were
diluted with_4OO volumes of a solution consisting of 90 parts of sa-
line and 10 pérts of 0.067 M Sorensen phosphaté buffer (pH 7.0 + 0.1,
ionic strength 0.1513 temperature 25°C). This solution is referred
to hereafter as sali;e/bhosphate buffer. Electrophoretic measure-
ments were completed within 3 hours after drawing the blood samples.

- Treatment §f RBC with N'ase in vitro was performed wifh blood
obtained by cardiac puncture. The RBC were washed 3 times in saline/
phosphate buffer (centrifugation at 1100 g, 5 minutes), and 1 volume
of packed RBC was mixed witﬁ 2 volumes of N'ase solution (500 p/ml)
and incubatéd at 37°C for 60 minutes; .The RBC were then washed twice
with saline/phésphate buffer; Control RBC were treated in an iden-
tical manner using heat—inactivated N'ase.

Micfoelectrophoretic studies were carried out with é Zeiss Cyto-
pherometer (Carl Zeiss, New York) using a Zn/ZnSOq electrode assqmblys,
at a temperature of 25 + 0.1°C, and an electric field sﬁrength of 3.3
volts/cm, The mobilities of 20 RBC were recorded at each of the 2
stationary levels within the microelectrophorésis chamber. Measure-

ment of the electrophoretic velocity of each cell was made with the
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polariﬁyuof the applied fiéld in.féfward and feVerse direbtions;
The 2 measurements were then averaged in order to cancel out effects
_due to mechanical fluid drift within the chamber.

The Zeta potential (S ) was derived from the directly measured

electrophoretic ‘mobility (p) through the Smoluchowski relation:

'

_ BTMAM
J - D (1)

In equation (1) (%) and (D) are, respectively, the viscosity and di-
electric constant of the suspending medium. The surface charge den-
sity (0°) was then computed from (5 ) by means of the Couy-Chapman

equation:

g:yi@{z o TV R
: 2T ,

i

In eqﬁation (2), (e) is the.electric charge, (k) is Boltzmann's cons-
tant, (R) is the molar gas constéﬁt, and‘(T) is the absoiute temper-
ature. The summation extends over all ionic species in the saline/
phosphate buffer medium. Ion concentrations (ni) are expressed in
molarAunité, and ion valences (zy) are poéitive f&r cétions and neg-
~ative for énions. When all.physidal constants are expresééd<in MKS
units, (6 ) calculated from equation (2) has the units of coulombs/
meter2, A detailed discussion of the validity of equations (1) and
(2) for RBC in physiologic media has been given elsewhere®.

Red blood cell survival was studied in mice using the method.of
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endogenous 14CO production following in vivo labeling of.é cohort of

'RBC with glycine-2-1%C 1!, Neuraminidase was injected intravenously

18 hours, 3-7 days, or 27432 days following cohort labeling. “The
effects of N'ase could then be followed for RBC being formed in the
bone marrow, nery-emerged circulating RBC, or mature RBC, respec-
tivelyl2, The 1%CO excretion rates were determihed’in}groups of 5
female mice for at least 5 hours before and 24 hours after injection
of 100 units of active or heat-inaétivated N'ase per animal; or fol-
lowing injection of buffér diluent.  The resulté are expressed as
DPM of '%CO recovered during thé 24 hour period immediately following
injection of thé‘test material. From the eXcess'l4CQ ébove control
values, the fraction§1 destruction of the RBC cohort at risk was

also calculated, using the measured incofporation of glycine-2-14%C
into RBC hemoglobin heme in normal controls, together with an equa-
tion relating the size of the cohorﬁ versus time after cohort produc-
tionll., 1In the experiments performed with multiple injections of ac-
tive or boiled N'ase, the éize of the cohort at risk was corrected
for any excess 14C0 appeariﬁg'as‘a_result of prior RBC destruction.
With this method the'destruction of as little as 0.2 to 0.3% of the
cohort at risk can be reliably distinguished from background fluctu-
ations in the rate of '%CO excretion.

In a separate experiment, groups of 5 female mice wefe given y
consecutive daily injections of active N'ase, boiled N'ase, buffer
diluent, or boiled trypsin (pfotein concentration equai to that in
the commercial N'ase preparation); animals were sacrificed on the
day following the 4th injection, and splenic.weight,'hematocrit, and

reticulocyte percentage determined uSing standard'tecﬁniques.
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Oémétic”fragility ﬁeasuremehfé were made'dn N‘aseftreated and -
contfol (buffer diluent or boiled N'ase) RBC. Erythrocytes'Wére
- -washed tWicé with saline (llOO g, 5 minutes), and were 1ﬁcubated in

2 volumes of neuréminidase solution (500 p/ml) at 37°C for 1 hour.
The RBC were théﬁ washed twice more with saline.: Osmotic fragility
was determined by the method of Parpart et alld;

As a furthér check on the biologic activity of heat-inactivated
N'ase (1 hour in a boiling water bath); 500 units of heat—ihactivated
N'ase were incubated with 4 IRP uhits of human urinary erythropoietin
for 60 minutes at room temperature. Assay for erythropoietic activ-
ity was then determined in female LAFl/J mice recovering from CO-in-
duced polycythemia.*‘ ’ | “

4

RESULTS

A. ERYTHROCYTE SURFACE CHARGE: - .

. Table I summarizes the effects of N'ase on the surface charge
and electrophoretic mobility of LAF;/J RBC in vitro and in vivo. Sur-’
face charge reduction in vitro was maximal after approximately 30
minutes of incubatiqn. Foliowing a 1 hour incubation the reduction
in the net negative Sufface charge was 17.2% (p < 0.001). This re-
duction is comparable to that observed by Weiss et al®,7 for RBC from
HACR Swiss mice following in vitro N'ase treatment.

A charge reduction of 14.3% (p < 0.001) was noted in vivo 3
hours after intravenous injection of active N'ase. Statistically
significant decreases (p < 0.001) Were also observed at 24 hours and
10 days post-injection, as compared to controls injected with heat-

inactivated N'ase. 'Thirty or more days after'injection, the surface

*Kindly performed by Dr. J. F. Garcia, Donner Laboratory.
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chérge.density was not significantly different from control values‘
(p > 0:35). No effect on surface éharge.waé noted followiné incuba-
tion‘ig_yiggg or injection in vivo of boiled N'ase relative to RBC
treated with buffer diluent. lIn'all cases, the RBC populations were
uniform with reépect to surface charge reduction; no sub-population
of unduly sensitive or insensitive RBC was noted, as reflected by the

small standard errors reported in Table I.

B. ERYTHROCYTE SURVIVAL:

Table iI summarizes the data on immediate RBC destruction over
a 24 hour period following intravenous injection of active N'ase,
heat-inactivated N'ase, or buffer diluent. After administration of‘
active N'ase, a marKed increase in 14CO-excretion rate was noted |
within 5 hours (Figure 1). Over the first 24 hours post-injection,
RBC destruction amodnted to approximately 3% of the cohort at risk
in both young (3-7 days) and old (27-32 days) cohorts. Following
injection of heat-inactivated N'ase, no increase in 1%CO excretioﬁ
was seen in a 4 day-old cohort, while approximately 0.7% of a 27 day-
0ld cohort was destroyed by the same treétment,- Intravenous 1njec-A
tion of saline or the pH 5.5 buffer diluent produced no detectable
RBC destruction. N v'. \

Figure 1 depicts the effect of N'ase on 14¢c0 excretion in 2
groups of mice studied 27 déys after glycine-2-*%C injection. In one
group, 4 injections of active N'ase were given at 20-25 hour inter-
vals. Each injection gave rise to 55 immediate increase in 14C0 ex-
cretion, with the maximal excretion rate beingﬁreached 5-10 hours

post-injection. When the 1%CO excretion was stated in terms of frac-

tional destruction of the cohort at risk, 3.2% was destrojed by the
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fifst.injectidn over the subsequent 24 hour period, L4.0% by the 2nd,
4.4 by the 3rd, and 5.2% byfthe Lth injéction;' In a second .group
of mice also depicted in,Figure 1, the 1st injeétioﬂ of active N'ase
produced a similar increase in 14CO excretion; however‘an>injectioﬁ
- of saline 24 houfs later failed to produce RBC destruction, and the
subsequent 1%CO excretion rate declined exponentially towards the
normal baseline level, A similar result was noted for a 4 day-old
cohort When an injection of activé N'ase was followed 24 hours later
by an intravenous injection of the buffer diluent.

Table IIT indicates RBC susival in 3 groups of mice each given
2 injections of active N'ase at 18 hours and 3 days, 4 and 7 days, or
| 27 and 30 days, respectively, following cohort labeling. A shorten-
ing df mean potentia& lifespan (time of senescent RBC death) from
the normél.value of 53 days to 44 days was seen (p < 0.001), without
alteration in the rate of random (age-independent) RBC destruction
(Figure 2).-_The mean overall RBC lifespan, which takes both ﬁodes
pf RBC death into account, was reduced from 46 days in the controls
to 40 days in the N'ase-treated mice (p < 0.025), or a shortening in

lifespan of 174 for those RBC surviving the initial destruction. . The

total recovery of 14CO from destruction of circulating RBC in the
normals (0.345¢% of injected glycine activity) did not differ;éignifi—
-cantly from that obtained in N'éée-treated mice (0.364%), confirming
that all of the cohort destruction was accounted for by this tech-
niquet%, The validity of the equation used for the determination of
cohort sizel?l was checked by directlgéasuremeny of circulating RBC
hembglobin heme specific_activity at 27 days‘fbllowing injectioﬁ of
glycine-2;14c. The predicted cohort size was 0.291¢% of injected gly-

cine activity, whereas direct measurement of specifié activity and
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mouse bléod Vdiupe yielded_a-valué'df'o;jol%.

In order toAfulemout the possibility that some of the 14C0 may
_have arisen from non-hemoglobin héme soﬁrces, and to determine the
effect of Niase oﬁ fhe;méturing RBC precursors in the éites of RBC
production, N'asé was given to a group of 5 mice 15 hours following
injection'of labeled glycine. As shown in Figure 3, no significant
increase in 14Co'excretion was séeh in the experimental‘group, as

compared to the uninjected controls.

of

C. MISCELLANEQUS STUDIES:

.-Osmotic fragility curves wére identical for RBC incﬁbated in
vitro with active or bolled N'ase, or saline; 50% hemolysis occurred
in 0.56 to 0.60% NaCd in all 3 groups.

Splenic weight, hematocrit, and‘reticulocyte percentage were not
significantly altered in mice receiving 4 daily doses ofAbuffer di--
luenf or boiled trypsin solution (Table IV). Following active N'asé
injections, splenic weight increased more than 2 1/2 times normal, |
with a statistically significaﬁt decfease in hematocrit from 54% to
4é% (p < 0.001), and a slight decrease in reticulocyté percentage
from 2.7% to 1.9% (p > 0.05).‘ Following heat-inactivated N'ase,
~ splenic weight,averaged more than twice normal, with a statistically.
significant decrease in hématocrit and a slight increase in reticu-
locyte percentage.

To:test for the possibility that heat-inactivated N'ase cohtains
residual anti-erythropoietin activity, 4 IRP units of human urinary
erythropoietin were incubated with 500 units of heat-inactivated (60
minutés in a boiling watervbath)-N'ase for 60 minuteé at room temper-
ature. Each mouse assay animal was injected with -approximately 0.4

IRP units of erythropoietin or with an equivalent amount of erythro-
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poiétin incubated with the heat-inactivated N'ase. Forty-eight hours
latér,=59Fe was given intravenously, and.inéorpqration into circuld-

ting RBC was measured 72 hours later. Results showed an S®Fe incor-

poration of 20.7 + 1.6 (SE)% of the injected dose in control mice,

“and 20.4’i 1.2% in mice recéiving erythrbpoietin incubated with heat--

inactlivated N'ase. Previous studies® had shown thaf,»in this system,

5 units of active N'ase are sufficient to reduce the biologic effect

of 4 IRP units of erythropoietin, indicating that the boiled material

was more than 99% inactivated.

DISCUSSION

In the present experiments, 1t was observed that approximately

' 3% of young and old RBC cohorts were destroyed within 24 hours after

injectidn of Nt'ase. Further, when the long-term fate of these co-

horts was followed, overall survival of the remaining RBC was de-

.creased by 174, due to a shortening of the time of senescent death.

Neuraminidase did not appear to cause intramedullary destruction of
déveloping RBC'precursofs,'nor was any increase in turnovér of non-
hemoglobin heme prdtéins seen in these eXperiments. Our‘results also
indicate that intravenously administered V. cholerae neuraminidase
causes a decrease in mouse RBC surface charge. .~The ektent of alter-
ation in vivo (-14%) was éomparable to the maximum achievablé in
vitro (-17%)%:7. No age-relatedsusceptibility could be detected,
since charge reduction was uniform in the populations studied.

The joint occurrence of altered 'RBC surface charge and immediate
RBC destruction is consistent with recent theories doncerning RBC

destruction by cells of the reticuloendothelial system. A dominant

factor in this process appears to be the reéognition of RBC with al-
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tered ﬁembrahé prOpértiéé¥5»?6;:.iﬁ has been éuggested by Pollack -
et all? that the ﬁet'negétive chargé at the RBC surface tends to
--separate RBC and preventfclumping. If such clumps were to form in
the spleen;Athe RBC would be_susceptible to trapping and destruction
in this 6rgan. ’Similarly, altered sufface charge might be detected
directly by phagocytic cells'®, or new and/or altered antigenic sites
may be exposed sﬁbsequent to removal of sialic acid residues 1°-22,
That gross alterations in the RBC membrane were not induced by N'ase
treatment is suggested by the normal osmotic fragility of these cells.
The normal surface charge noted 30 days following N'ase injection, at
.a time when approximately one-half of the cells initially altered
should still have begn'in_phe circulatioh, suggests that some of the
N'ase—induced_damage is repairable. It seems likely that this re-
pair was performed at a cost of increased turnover of intracellular
or meﬁbréne enzymes, which cannot be replaced by the matﬁre.RBczs.
.Since the process of senescence may be linked ultimately to the de-
plétion of RBC ehzyme systems, the natural consequénce.of such re-
pair would be an accelerated senéscence24.

Micé given repeated injections of N'ase exhibited both a de-
crease in hematocrit and reticulocyte percentage. This observation
1s consistent with immediate RBC destruction noted in the cohort ex-
periments as well as with recent findings of Schooley énd Mahlmann
concerning inactivatioﬁ of erythropoietin in vivo by N'ase®. Since
inactivation of erythropoietin in vivo can completely suppresé RBC
production in the mouse®3, animals thus treated would be unable to
respond to thé resultant RBC destructién withjincreased production
of new RBC. A distinctly different pattern was found following injéc-

tion of heat-inactivated N'ase, which was shown not to 1nactivate
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erfthrdpoietiﬁs,feven wheh'present iﬁ great excess. After adminis-
tration of inactive N'ase,,a slighﬁ-decfease in hematocrit Was ap-
‘propriately associated with an 1ncrease 1n reticulocyte percentage.
The mechanlsm by which a small amount of RBC destruction is pro-
" duced through injection of heat-inactivated N'ase is not clear from
these experiments, althoUgh it is not due to an ‘alteration ih surface
charge. . Boiled N'ase was without effect on a young (4 day) cohort;
however, 0.7% of an older (27 day) cohort was destroyed by such treat-
ment. When the same dose of boiled N'ase was given to an old cohorf
48 hours after injection of active N'ase, approximately 3.0% of the .
cohort at risk was destroyed. ’This-synergism sugges@s that a poten-
tially eytotoxic coq}aminant may exist in the enzyme preparation, or
may be produced upon heating the active material. This contaminant
can, however, account for only about 15% of the initial RBC destruc-"
tion caused by a siﬁgle injection of active N'ase, and for only 50%
of the increase in splenic size resﬁlting from the repeated iﬁjec—
tions. The splehomegaly which occurs after injection of N'ase prob-
ably does not result from ihjectioh of foreign protein Qgg se, since
administratien of similar amounts of heat—inaetivated trypsin, a pro-
tein of comparable molecular weight, failed to produce an increase
in splenic size. Whether the splenomegaly is a result of increased
RBC destruction or is a tissue response to the N'ase preparation is
not clear from these studies, but-reticuloendothelial hyperplasia
has been commonly noted in tumor-bearing animals and man22,'and can
be considered as another factor leading fto reduction in RBC lifespan.
Neuraminidase activity has been shown to be present in tumor
cells2%,27 and elevated in tumor-bearing animals2®, and it has been

suggested that this enzyme may be elaborated as a host defense
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agaiﬁét:increaseg levels of‘mucdprofeiﬁs resﬁlting'frém destructioh'
‘of tumor as well as tissue ground substanceze:ao.' Of interest in
this regard is the occasional occurrence of frank hemolytic anemia
accompanying mucin-producing adenocarcinoma of the'gasﬁrointestinal
. tract22 or ovafyél, and in infections with V. cholerae®2, the com-
mercial source for N'ase in the present experiments. In preliminary
experiments (J. C. Schooley, unpublished observatiOns), the serum of
tumor-bearing LAFl mice has been shown to inhibit erythropoietin both
in vivo and in vitro. Experiments are now in progress to further
charécterize this important finding.

Whether other molecules which can be inactivated by N'ase in

" vitro such as follicle-stimulating hormone (FSH)33, leuteinizing hor-

.
v

mone (LH)®%, and transferrin®°%, are inactivated in vivo under similar
circumétances is not known. Such inactivafion could account in part
for the endocrine and metabolic distﬁrbances that generally accompany
chronic diseaseAstates. In view of the large number of hormones and
mémbrane surfaces which can be éltered by the action of neuramini-
dase, we propose'that‘furthér.ig vivo studies of this enzyme system
should prove quite valuable in géining a deeper understanding of host

reactions 1in chronic infection, inflammation, and malignancy.
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'FIGURE LEGENDS

Figureul: Immediate RBC desfruction producéd By intravehoUs injec-
tion of active neuraminidase (N}ase). In one gfoup'of:mice.(clbsed
circles, solid line) N'ase was injected as shown (arrCWSj; resulﬁihg
“in increased '%C0O excretion from a 27 day-old cohort. The peréent
of the cohort at risk destroyed by each injéctiop is shown by the
number below each 24-hour time period. In a second group of mice
(open circles, dashed line), the first injeétion of N'ase was fol-
lowed by an injection of:saline, resulting in no fufther incfease in

RBC destfudtion.

Figure 2: Long-term 14CO ekéréfioniinla group of normal mice (solid
circles; dashed.line).and a groﬁp of mice given injections of acti?e
~ N'ase 4 and 7 .days after injection of labeled glycine (open circles,
solid 1line). The time of maximal RBC deétruction as the result of
senescence was reduced from 53 days in the controls-to 42 days in the

N'ase-treated group. -

Figure 3: ﬁEérly labeied peak" for 14Cinroductionlin normal mice
(closed circles, solid liﬁe), and in micé injecfed with active N'ase
at 15 hour$ after ibjection of labeled glycine (open circles). No
effect of N'ase on subsequent heme tufnover can be detected at this

time.
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' NET NEGATIVE ~ ALTERATION IN RBC

ELECTROPHORETIC MOBILITY SURFACE CHARGE DENSITY SURFACE CHARGE
(p/second/volt/cm) (coﬁlombs/ﬁeterz) |
TREATMENT : CONTROL ~ NEURAMINIDASE CONTROL NEURAMINIDASE (%) "p" VALUE

"IN VITRO 1 hour® 1.31 + 0.03% 1.09 + 0.02 1.53 x 1072 1.27 x 1072 - 17.2 < 0.001
;g_y;yg 3 hours®™ 1.37 + 0.01  1.18 + 0.01 1.60 | 1.37 | - 14,3 < 0.001
R day 1.21 + 0.02 1.07 + 0.01 1.41 1.2k L 11.7 < 0.001
1o'days 1.23 + 0.02 1.08 + 0.01 1.44 o 1.26 - 12;% © < 0.001

30 days 1.18 + 0.02 1.16 + 0.01 1.37 .. 1.35 SN N.S.

76 days  1.30 + 0.01  1.29 + 0.02 1.52 1.51 - 0.8 | N.S.

93 days - 1.24 + 0.01 1.26 + 0.01 1.45 1.7 + ;1.5 © N.S.

#Mean'i S.E.
- *lOOO units of heat-inactivated (control) or active N'ase per ml of RBC

"A**IOO units of heat-inactivated (contrél) or active N'ase per animal

. o - ' TABLE I

EFFECT OF NEURAMINIDASEvIN VITRO AND IN VIVO ON ELECTROPHORETIC MOBILITY

AND SURFACE CHARGE OF MOUSE ERYTHROCYTES



NUMBER | FRACTION OF RBC
_ _ OF 14CO EXCRETION p" COHORT DESTROYED
TREATMENT GROUPS (DPM _IN 24 HOURS) = VALUE - . (%)

YOUNG RBC COHORT (3-7 DAYS)

'NONE . oy 1376 + 32% - R
BUFFER DILUENT | 1 1318 CoN.S. -

BOILED NEURAMINIDASE 1 1373 - N.S. . o
ACTIVE NEURAMINIDASE 2 © 2908x26 < 0.001 3,42

OLD RBC_COHORT (27 32 DAYSL

NONE . 8 - 506 + 12 | -- | --
BOILED NEURAMINIDASE 1 763 < 0.001 . 0.67

ACTIVE NEURAMINIDASE 2 1764 + Th < 0.001 3.30

Mean + S.E. for groups of 5 mice each, normalized for injection of 10 pCi
of glycine-2-14C per mouse, = _ .
TABLE II

EFFECT OF A SINGLE INTRAVENOUS INJECTION OF ACTIVE NEURAMINIDASE (100 units/mouse)

ON RBC DESTRUCTION IN FEMALE MICE



NEURAMINIDASE-

: PARAMETER CONTROLS | TREATED "p" VALUE -
" RANDOM HEMOLYSIS 0.61 + 0.12% C0.47 i‘o.lo# ~N.S.
(%/day) : : o S _
MEAN POTENTIAL ' 52.8 '+ 0.3 441 + 1.0 - < 0.001

LIFESPAN (days)

STANDARD DEVIATION 8.8 + 0.9 | 7.9 + 1.8 N.S.
ABOUT MPLS (days)

GLYCINE INCORPORATION 0.345 + 0.022 0.364 + 0.020 N.S.
INTO RBC HGB HEME (%) . : : ‘

MEAN OVERALL RBC 45.5 + 1.2 ©39.9 + 1.2 , < 0.025
LIFESPAN (days) - : o ' ' '

*Mean + S.E. for 4 groups of~5'female LAFl mlice each

#Mean + S.E. for 3 groups of 5 female'LAFl mice each. See text for details
of time of neuraminidase injectilons.

TABLE ITI

RBC LIFESPAN IN FEMALE MICE‘GIVEN TWO iNTRAVENOUS

INJECTIONS OF ACTIVE NEURAMINIDASE



TREATMENT

BUFFER DILUENT
BOILED TRYPSIN
BOILED NEURAMINIDASE

ACTIVE NEURAMINIDASE

SPLENIC SIZE
(% BODY WEIGHT)

HEMATOCRIT

(%)

0.345 + 0.009% .

0.321 + 0.008

0.657 + o.Q38#

0.917 + 0.039%

53.7

51.4

49;8

41.9

0.5

+ 0.6%*
0.4#

0.6#.

RETICULOCYTES

(%)

207
2.6

3.8

1.9

+

0.2

0.2

0.8 .

0.7

*Mean i S.E. for groups of 5 animals each (injected days 1-4; studied day 5)

**p < 0.02

#5 < 0.001

TABLE IV

EFFECT OF REPEATED~INTRAVENQUS INJECTIONS OF NEURAMINIDASE

ON HEMATOLOGIC'PARAMETERS IN FEMALE MICE
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