AD-A205 007 — —s-
. o Form Approved
: DO@ OMB No. 0704-0188
[C ' v
ta. REPORT SECURITY CLASSIFICATION “.C ('UF
INCLASSIFLED .
2a. SECURITY CLASSIFICATION AUTHORITY 3 OISTRIBUTION /AVAILABILITY .OF REPORT
Distribution unlimited ~ approved for
2b OECLASSIFICATION/ DOWNGRADING SCHEDULE public release .
4 PERFORMING ORGANIZATION REPORT NUMBER(S) S. MONITORING ORGANIZATION REPORT NUMBER(S)

5. "NAME OF PERFORMING ORGANIZATION

6. OFFICE SYMBOL ] 78. NAME OF MONITORING ORGANIZATION
U.S. Army Medical Research (f apphcabie) U.S. Army Medical Research and Development
Institute of Infectious Disdasef SGRD-UIS-C Command
6¢. ADDRESS (City, State, and 21P Code) 7b. ADDRESS (City, State, end 2iP Code)
Fort Detrick, Frederick, MD| 21701-5011 Fort Detrick, Frederick, MD 21701-5012

8a. NAME OF FUNDING / SPONSORING
ORGANIZATION

8b QFFICE SYMBOL

9 PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
(/! applicabdle) . .

8c. ADORESS (City, State, and ZIP Code)

10 SQURCE OF FUNDING NUMBERS

PROGRAM PROJECT
ELEMENT NO. I NO.

WORK UNIT
IACCESSION NO.

TASK
NO.

11, TITLE (Incluge Security Clasufication)

Charactorization of Chemical

ibution in Mouse

ly Tritiatod Microcystin-I.R and its Distr

12 PERSONAL AUTHOR(S)
HNancy A, Robinson, George A

Miura, Charles F, Matson, Richard ¥, Dintorman & Judich G, Pace

130 iYPE OF REPORT 130 Tij
[ntorim FROM

ME COVERED 14 DATE OF REPORT (reer, Month, Day) [1S. PAGE COUNT

890214 22

10

16 SUPPLEMENTARY NOTATION

COSATI CODES

18 SUBIECT TERMS (Continue on reverse f necestary and identify by biock number)

FIELD GROYP SUS-GROUS

Nmicrocystin, radiochr.mical-‘labelinq technique, distribu~

tion, mouse, .

IR

V.

(specific activity 194 mCi/n
same retentfon time and ult
liHltoxin ylelded tritiated
L'H]toxin in saline and urin
hreakdown of toxin wis tempe
Wag stable for 342 daya stor
i imicrocystin<LR & unlabei
respectively), From 3-90 min
1 dlow absorption of toxin f
elimination half-life ‘of the
tissue at death or 6 hr post
Liver contained 56 ¢ 14, int
dose, Heart, gpleen, lung an

19 ABSTRACT (Continue on reverse if necetsary and identify by biock number)

i

-
N Chemically tritiated microcystin-LR

ol}, purified to 395% by C-18 reverse-phase HPLC, exhib.ted the
violet nbnoraggqn profile as unlabeled toxin. Acid-hydrolyzed
Rlutamate and §-methylasparate. Stability of the nongxchangeable

P was ¥93% after U2 days stored at 227, 4%, or -20C. In blood the
pature- and time-dependent (63% at 22°C, 28 days). Unlabeled toxin
pd at either 4% or -20°C (n saline. The LD {mouse, {,p.) of ‘
Pd toxin was the same (75%ug/kg’]|65-90] & EQ‘Ma/kg'ls3-801,

after {.p, injection of 70 wg/kg [ '"Himicroeystin-LR there was

rom the peritoneal cavity & efficient accumulation in liver. The
plasma concentration curve was 29 min. Tritium distribution in
infection was similar for all doses (13-101 ug/kg). At 101 up kg,
stine 7 ¢ 1%, kidney 0.9 £ 0.2% & carcass 10 ¢ 1% of the injected
1 skeletal muscle contained <13 of the radiolabel

20 MSTRIBUTION/AVAILABILITY OF ABSTR
T ounceasseenamumren [ same

ACT 21 ABSTRACT SECURITY CLASSIFICATION

A3 ROT [J oric useas

228 NAME OF RESPONSIBLE INDIYVIDUAL

22b TELLPHONE (include Area Coue) [ 22¢ OFHICE SYMBOL

DD Form 1473, JUN 86

Previout editions are obsolete SECUMTY CLASHIFICATION OF THIS PAGE,

003013 1833




CHARACTERIZATION OF CHEMICALLY TRITIATED MICROCYSTIN-LR AND
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Portions of this wourk have Lppeared in abstract torm: The Pharmacologist (in

press).

The views ot the suthurs do not purport to retflect the positions ot the
Uepartment ol' the army or the Department ol Detense (para. 4-3, AR 3bU-5). In
conducting research described in this report, the inveﬁtigators adhered to the
4Guidg rdr the Care and Use ot Laboratory Animals," as promulgated by the
Committee on the tyre and Use of Laporatory Animals or the Institute of.
Laboratory Animal iesources, Hational Research Council. The facilities are
tully accredited by the American Association for Accchitation ot’ Laboratory

Animal Care,.




N. A, ROBINSON, G. . MIURA, . F. MATSON, R. E. DINTERMAN, and J. G. PACE.
Characterization o!r -nemically tritiated microcystin-LH ana its distribution
in mouse. Toxicon . 18 . Chemically tritiated microcystin-LR
(specific activity 194 mCi, mmot), purified to »951 by ¢-18 reverse-phase high'
pertormance liquid chromatorraphy, eczhibited the same rgtention time and
Jitraviolet absorpt:qn orotile as uniabeled toxin. Acig-hvdrolyzead | ‘H|toxin
yielded tritiated glutamate and B-methylasparate. Stability ol the.
nonexchangeable [3Hltoxin in saline Qnd urine was -93% af'ter 42 aayé stored at
22°, 4°, or -20°C.. i blood the breakdown of tgxin was temperature- and tihe-
tependent (b3} utlgj”C. Y days). Unlabeled toxin was stable ror- 42 days
stored at either 4° or -<0°C in saline. The LDS0 (mouse,'i.p.) of
“[’Hlmiérocystin-LR and unlabeled toxin was.the same (75 ug/kg- [65-90] and 65
ug/kg [53-80}, respectively). érom 3-90 min after i.p. injection of 70 ug/kg
{3H]|microcystin-LR there was a slow absorption of toxin from the peritoneal
cavity and efficient accumulation in liver. The elimination half-life of the
plésma concentration curve was 29 min; Tritium distribution in tissue at
death or‘6 hr post injection was similar for all doses (13-101 ug/kg).. At 101
ug/kg, liver contained 5% ¢ 'L, intestine 7 & 1%, kidnev 0.9 % 0.2% and

:afcass 10 ¢ 1% ol the injected dose., Heart, spleen, lung and skeletal muscle

contained <1% of the radiolabel.




P,

INTRODUCTION

Microcystin-Lk (MCYST-Lh), a member of o tamily ot blue-green algal
roxins (BOTES ¢e af., 1985). is a cyclic heptapeptide nepacotoxin (for review
~see CARMICHAEL, 1986). Little is known about the disposition and fate of -
© these environmentally importanc;tpxins. These types ot studies require
radiolabeled toxin ot high specific activity.

Two methods ror'radiolabeling MCYST toxins have been reported:
P 12STIMCYST-1M (RUNNEGAR et al., 1686, FALCONER et al., 1986) and [ 'CIMCYST
t BROOKS and CODD, 1987). FALCONER ec al. (1986) measurrd the distribution and
biologicél halt-lives (a phase ¢.) min, 8 phase 42 min) and the distribution
of radiolabél (20% ‘in liver, 6% in kidney, 9% gut conteﬁts, 3% in urine) in
rat tissues after an i.Q. injection of the iodinated toxin; Recovery of
radioactivity was low (384 of dose) and deiodiration of the radiolabeled
compound was not addressed. The disadvahtages of the iodinated compound are
that the half-life of"ISI is short (60 days) and ihe iodinatioa procedure is
specific for the YM Qariant. BROOKS and CODD' (1987) measured the dispositidn
of biosynthetically labeled ['“C]MCYST in mice at !-120 min post i.p. '
injection of a $ub-LUSO. They reported an extraordinarily rapid accumulation
of radiolabel in liver, 70% by ! mjn, but did not measure plasma
concentrations. Also the question of toxirn metabolism and excretion was not
addressed, probably because the bicsynthetically obtained ['“C]toxin had a low

specifiic activity, 2.6 wli/mg.




Our goal is to detine a kinetic model describing the disposition and
metabolic tate ot MCYST-Lk in mouse. The information derivéa from thesé
»xperiments should aia n cesign of therapeutic treatment for MCYST
intoxicatlion anag diagnosxs of toxicosis. Reported here are the purilication
and characterization ol chemically radiolabeled l’HIMCYST—LH; the stability of
the compound in biotougicat t'uids, and the plasma ancentration‘and

distribution of radioactivity in mouse tissue after i.p. injection.



MATERIALS AND METHODS

Unlabéled MCYST-LR ( -95% purity), isolated trom Microcystis aeruginosa
strain 7820, uas suppiked by Ur. Wayne W. Carmichae1>(Wright State University,
Dayton, OH). ! ‘HIMCYST-LR (40% radioéhemically pure), uas prepared by -
Amersham Coro. arirmgton Heignts, L), by an uxcnénge procedure (MATSUO and
NARITA, 1975) by using M50 in the presence ol acetic anhydride and pyridine.

Male VAF/plus Ch-1 mice (Crl:CD-1(ICR)BR, Charles Kiver, Wilmington MA)
weighing 19-25 g were maintained on a 12 hr light/dark cycle. Mice were

rasted the night betore stucies tut allowed water o libitum.

HPLC puritication ot |[JH]MCYST-LR

The radiolabeled toxin was purified with a Hatersvhigh performance ligquid
chromatography (HPLC) sysiem (Milford, MA) equipped with a Waters 490
multiwavélength detector, essentially by the method of KRISHNAMURTHY et al.,

(1986). A C-18 column (Adsorbosphere HS, 4.6 x 250 mm, 5 um, Alltech,

" Deerfield, IL), had a flow rate of ! ml/min of 75% 10 mM ammonium acetate, pH

6.0, and 25% acetonitrile for 20 min. Elution of toxin was monitored at 240
nm. The ratio of solvents varied from 77/23 to 73/27 and was selected to give
a retention time tor MCYST-LH of 8-12 min. Toxin was collected manually after
injection of 6U ug ot [ 'H|MCYST-LR. After éach injection, the column was
washed for 10 min with a gradient from 25-100% acetonttrile. 'The gradient was
held for another 10 m;n at 100% acetonitrile, tnen returnéd to starting
conditions with a 1 min reverse gradient. Purified toxin was pooled and
dried under a stream of l,. Water was added to dried toxin, and the solution
(1 mg/ml) was stored u£ -1y°C. The specific activity of the puriftied

material, measured by liquid scintillation and HPLC was 0.20 mCi/mg or 194




rl‘/
aCisrmol.  hadiocs.- 2zl purity, 95%, was measured with a Flow | 8-
ragdiodetector {(Hudiomat:ic [nstruments and Chemical Co.. Tampa, FL), outfitted
with a 5 ml cell witn Flo-scint !1I scintillation fluid (kadiomatic) pumped at

2 ml/min. The etficiency was 40k,

dharacterizacionvul ! HIMCYST-LR . o ,
(a) Acid exchange: curified radio;abéled toxin in lui glacial acetic acid
{pH 2.35) was repecitivély cried under a stream of N5 at room Lemberature.
Residual radioactivity was measured in alBeckman model 5800 liquid
cemntitlation counters tHerklev, CA). (b)) ultraviolet.(“V) protile - tritiated

(20 wg/ml) and unlabeted (<5 ugsml) toxin in Hy0 were scanned trom 195-335 nm

with a DU-8 spectrophotiumeter (Beckman, Berkley, CA). .

HPLC determination of [(3H]amino acids from acid hydrolyzed [3IH]|MCYST-LR
[3H]MCYST-LR (10 ug) in 6N HCl was heated for 24 hr at IAO‘C to hydrolyze
the téxin to constituent amino acids. The mi*ture was dried in a rotary
evaporator'and‘b.E M sqdium citrate, pH 3.28, was added to the dried sample.
HPLC analysis was pertormea on alBeckman (Berkley, Ch) systém with System Gold
sot'tware, fhe sample was 1ﬂjected oﬁco‘a Sperogel AA-Na* column (3.0%x250 mm)
at a flow rate ot 0.6 ml/m;ﬁ. The solvent system was 0.2 M sodium citrate, pH
3.28, tor 19 min rollgwed by 1.0 M sodium citrate, pH 7.“; Radioactivigy was

detected with a Beckman 171 Fadioisotope Detector outfitted'wi;h a 200 ul

tigquid flow cell,



Stability of [3H|MCYST-LR

Saline, and human vrine and blood from a healthy 45 year old male, were
spiked with puritied [ *WIMCYST-LR (3.5%x106 DPM/ml). Blood was collected in an

2vecuated tube containing HaF bv venipuncture, and Naf {2.5%) was aagded to
urine. Eaéh sample was divided }ntb threé'portions. One aliquot was stored at
room temperature, une at‘U”C, Jna the last was divided into‘D.l m;'bortions
and stored at -20°C. Atter. 1, 3, 7, 28, and UQ days, LOOvul sampies were
removed ana 200 ul of methano!l was added. Samples were placed on 1ce for 1 he
and centrifuged at 4,000 X y in anlEppendorf micgoruge. Tﬁe supernatant from
saline and blood samoles was analyzed directly by thin Jayer thdmatography
TLC) on silica gel high performance TLC SG-6u BSUE plates (EM écienoe, Cherry
Hill, NJ) Sy the method of HARADA et al. (1988, solvent system 2). Urine
samples were chromatographed on C-18 Sep Pak columns (Waters, Milford, MA)
equilibrated with water. The toxin fraction was eluted with 100% methanol and
dried under N, before to TLC analysis (recovery -95% of radiolabel). .Plétes
'Qere scanned for radioactivity on a BID 200 radioisotdpe scanner (Bioscan,
Washington, DC) with ah'efficiency of 0.6%. [3H]MCYST-LR (1 mg/ml), stored in

water at -10°C, was the standard. Unlabeled MCYST-LR (0.1 and 0.01'mg/m1

saline) stored at 4° or -J0°C was analyzed by HPLC as described above,

LDSb determination

Fasted mice (five animals per groupi received an i.p. injectioh of either
unlabefed or tritiated to%in.' The doses were 0, 13, 20, 30, MS,'68 or 101
ug/kg toxin in saline. The Lbgy for both forms of the toxin was calculated by
the method of moving averages (HEIL, 1952). Mice were selected gt random for
histological analysis ot liver. Either at death or 6 hr atter. injection'and

€05 2uthanasia, tissues were removed, weighed, minced and digested in 2N KOH




tor 48 hr at b5°C. ‘“esidual carcass was digested tor 72 hr at 65°C. After
digestion, 100 ul ot each sample was added to 200 wl ZN HCl and 10 ml
Hydrotluor (National Uiagnostics, Manville, NJ). Hadioactivity was measured
Iin a teckman 5000 l:quid scintillation counter.
Time course ! radtolabe! distribution

Fasted mice were injected i.p. with 70 wg/kg [HIMCYST-LR. Two min prior
to obtaining blood samples, unimals were anesthetized with 50 mg/kg each
Zylazine and Ketam.ne bv i.m. injection in the hind limb.  Whole blood was
collected at'ter uchr;P:':nc orgcnial artery £rom 2 skin wouch tormed below
the torelimb. Hcparln (1090 U/mi; 50 wl) was added to the sampleland plasma
waslcollécted by ccntrifugatiopvat 700 X g Fof 10 min. fi;sues ;erq removed
and treated as descr}bed above. Time points were 3, 6, 10, 15, éO, 30, 40, 60

and 90 min post-injection.

RESULTS

Characcterization ot |3HIHCYST-LR

« The chemically rudio;abeled [3H]MCYST-LR,'as‘purchased,'was 40%
radiochem{cal]y pure. After HPLC purification, the toxin was -9Y5% pure (Fig.
la). The tritiated toxin exhibited the same retention time'(Fig. b an& 1¢c) ‘
and identical UV aésorption protile (data not shown) as the unlabeled
compound. The tritium label was not exchdngeable after repeated treatment
Wwith acetic acid tollowed by evaporation under a stream of nitrogen. Complete
hydraolysis of the | *Hltoxin yielded (’H]B;methylﬂsp and {3H|Glu 1.5:1, .

respectively (data not shown).




chbilicy ot | 'HIMCYST-LR

Hddidlabe!uu toxin was stable for o weeks in urine and saline under all
t*mﬁeracure conditions tested (Table 1), as was the stock solution of
i’HIMCYST-th (' mg,mi, HQO,‘-YU"C). in whole blood, stored at room

temperature, 8!% ot the radioactivity was associated with the MCYST-Lit peak
arter 3 davs ang H4% at ! week. When stored ust ¥ °C for 42 days, 8ol of the
radiocactivity co-migrated with toxin. The best storage condition was -20°C,

which showed - 10% -breakdown.

"."-).V.u.'il_y ot radrolabeied gnd lmlJ.bule)r! MOYST-1.R
he LDSO of unlabled and radiolabeled MCYST-LR’were b5 uygs kg (53-80, 951
cont'idence limits) and 76 ug. kg (65-90), respectively. The liver weights of

inice that died were double thosé of gnimals that survived 6 hr post

injection. Histologically, the livers from anima.is that received the same

" dose of tritjated or unlabeled toxin were indistinguishable.

The distribution of radiolabel in tissues, calculated as percent of

"injected .dose, was similar for all doses. ' Figura 2 presents the data from

sublethal (U5 ugs ke ) and lethal (10 ug/kg) doses, Heart, spleenj lung and
skeletal muscle contained - 1% ot the dosé. liver -50%, réSidUai sarcass 10%,
intestine (small and large) "10%, and kidney "'i. Recovery was 70-80%. A
later experiment (see below) indicated that the unaccounted radiolabel

remained in the peritoneal cavity.

10




 Time course ot radtoiabei diztrrbution
The distributicn of rasialadbel te liver. small .nd laren xntcstiné,
~idney, plasma und restdual carcass was examined over time atter a 70 ug/Ky
L. injection of P WIMCYSSUh, ‘ﬂt 60 and 99 min, 50% ! the mice exhibited a
oubling in Liver wetght. ‘o vareent of dose tound :n kidney (0.92 :'0.08),
small intestine (n.d ¢ 03, and large intestine (<. : "+, 2) did not change
from 3-90 min. The recovery was 70-801. in a separate <xveriment, when only
plasma, liver anag carcass fcontaining all otheriorgans) were sampled, and thq
liver removed such Lth the site ol injection was qot-disturnéd (see Fig. 3
.4gcnc)..:he reacyery uas - 85-437 TLhreass ang liver n*nrb::&d reciprocal
time-dependent changes (Fig, 3). JThere was a linear accumulation in the liver
for 30 min at a rate of 1.6 . mn (r = 0.99) and.a corresponding decrease in:
carcass. From 3-30 min, 5.5-8% of the dose was in plasma (Fig. 4). The
eliminztion phase of the log plasma coﬂcentration-time curve (Fig. 4 inset)

yielded a straightlline (r = 0.94) with an elimination half-life of 29 min.

UISCUSSION

Chemicalily radiotabeled | 'HIMCYST-LR was shown to be indistinguishable
~trom biologically synthesized toxin with respebt to UV absorption spectra,
HPLC retention time, und toxicity. Racimization éf the g-methyi-D-Asp and D-
‘Glu residues could have occurred during the labeling process. Since the
.configuration of the amino acids in the MCYST toxins is conserved in all the
variants (BOTES et al., 1982) and mav be key in the toxitity of these
compounds, it was important to ccmpare the “oxicity of the labeled compound
and the original material. The tritium, as expected, based on the work of

HOTES et al. (1985), was found only in the 8-methylAsp and Glu residues, but,




the rath {’.5:! tothig stuly versus 0.62:1, respectively) of ratiolabel {ﬁ
the resicues was d:ftorent,

Juantitative recovery of radioactivity atter repeated acid tregtment
Coliowed By evaporation proved the triiium was nonexchangeable; "he
radtolatetnd toxin, althougn stuble in nrine und saline, exhibited a4 time- and
tomperature-Jdependent Lreogkdown 1 blood.  The tlasma concentt at ton curve, ‘
however, snowed that tittle :oxln-uupea;ed in plasma and, thnrn}uru. analysis
of ©lood 13 hot a reasotable approsch for diagnosis ot MCYST intoxication.

Tissue distribution of rudlolubel. presentéd as percen; of in)cctéd dose, -
Wwad similar tor !chJI atd montethal doses (analysis 6 br ugst«nn)cction) with
S0=-60% accumuiating in liver, HUNNECAR ec at. (1986) however, stqted that
relatively undamaged livers ditd not retain rudioapt(vity_Qu hr aféﬂr 1.p.
injectlion of [V!ST|MCYST-YM, This difference ¢ uld be due to the later
analysis time or to deiodination of the l"‘ll(:mpound‘by undamaged livers,

The time ccurse of radiolabel accumulation In liver (70 ug/kg, LDSO) was
linear for 30 min and reached a maximum value of 60% by 60 min. The liver was
efficient at concentrating goxin analplasma contained a small percent of the

injected dose.  In contrast to our results, URC S and CODD (1987) 1oported an
almost instantaneous Y Min) accumylation ol 708 of duge {(1.p., YUU we/kg) In
the Liver, indlcating that adbsorption from the perttoneal cavity was rapid.
‘he reason for thiy difference 13 not clear, |

The elimination halt-1ite of toxin in the plasma was estimated to be J9
min, which i3 1n agreement with the 42 min alimination phase an 1.v.-|njeéted
tar, CEALCONER ee a1, '9¥0), Interpretatios ol the qurvv..nnunvwr. was
complicated by 5lnw anbrptxun trom the gi1te of gnoctior, A Ltudy empioying

1.y, instead of 1 p, anfection would efimingte thig difficulty,




In conclusion, | MIMIYST has proven to be an excellent tool to

investigate the toxicosts ot CYST toxins., he radiolabeling procedure can
used with any ot the MCYST variants since they alil contain s-methylAsp ana (
1n ts0-)inkage. e ! 'Hltoxin was stable tn saline and urine and was not
readily exchaﬁgeaole; however, its specific activity, .although more than
adequate tor the study Jdescribed, wdas only 0, 144 (), mmél. Uulné this
material, we have begun tudies on the metabolism ang clearance of MCYST-LR

the pertused rat liver (FACE et al., in press) and i.v.-injected mouse mogel
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LEGENDS FOR FIGURES

FIG. 1.. HPLC ANALYSIS OF "UNLABELED AND {JHIMCYST-LR. Unlabeled and
[!H!toxin were chromatographed on a C-18 Adsorbosphere HS column.
kadioactivity was measured with a Flow | Beta detector (panel A).. uv
absorption at 238 nm was monitored with a Waters 490 multiwavelength aetector;
panel B-[3H]MCYST-LR, and panel C-unlabeled MCYST-LBZ‘ The time axis for panel
A was adjusted to account for the time delay between the two ﬁetectors. The
pgak at 13.3 min in panel t was identified as demeghylated MCYST-LR (MEﬁEISH

et al. in press).

FIG. 2. DISTRIBUTION OF RADIOLABEL IN MOUSE TISSUE AFTER SUBLETHAL (llé
ug/kg) OR LETHAL (101 pg/kg) INJECTION OF {3H]JMCYST-LR. At death or 6 hr post
injection, organs were removed, minced and digésted in 2N KOH, Radioactivity

was measured by .liquid scintillation and presented as percent of injected

7
Intestine, /] Carcass

!

dose. Values are mean * SEM, n:=5, . Liver,

and Kidney.

. EIG. 3. TIME COURSE OF D[STRIBUT{ON OF RADIOLABEL IN MOUSE. Mice received 
an i.p.‘ injection 6[‘ 70 ng/kg (JHIMCYST-LR. At 3, 6, 10, 15, 20, 30,.40, 60
and 90 min post in_]ectioﬁ, liver was removed from a hor‘izorital incision just
below the diaphragm. L‘i'ver and carca'ss' (cont‘aining all organs except li\)er)
were placed in 2N KOH and the radioactjve content of the digest measured. |
Values a're mean * SEM, nz3 for carcass (O—A) and n= Y (3 and 6 m-in), or 6
t‘ér liver (@—@). Data from a previo'us experiment in which abdominal organs

were removed were included in the caiculated liver values.
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" FIG. 4. TIME COURSE OF RADIOLABEL IN PLASMA. Mice were treated as
described in Fig. 3. Radioactive content of plasma was measured by liquid

scintillation. Yvalues.are mean * SEM, n=9 (3 and 6 min) or 6.
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TABLE 1. *. _ITY OF [?H]MCYST-LR IN BLOOD,
URINE AND SALINE
" KADIOACTIVITY THAT CO-MIGRATES WITH MCYST-LR
STORAGE.
TEMP (°C) HAYS
! 3 7 28 42
BLOOD 22 100 - 81 59 37 33
4 100 100 100 88 86
-20 100 100 100 91 100
URINE 22 100 100 100 - 100 100
4 100 100 100 100 100
-20 100 100 100 100 100
SALINE 22 94 100 95 100 94
4 100 100 94 100 100
=20

100 100 - 100 100 100
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