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ABSTRACT

Au assay for the quantitation of pyridostigmine bromide (PYR)
in ground rat chow is described. Pyridostigmine was extracted
with water and measured by HPLC. The assay was linear from ¢.01
t> 2.8 mg pyridostigmine/g chow; the recovery of PYR from the
Chew was greater than 95%; interday variability was less than 3%;
intraday variability was less than 2%. The distribution of PYR
in chow was very homogeneous (CV ¢3%) and PYR was stable in
ground chow for at least 31 days at room temperature.
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Measurement of Pyridostigmine Bromide in Rodent Chow--Ferraris or
al

AIn order to evaluate the 18¢-dz2y oral subchr-.ic toxirsity of
pyridostigmine in rats, it was necessary to adrinister the tust
compound in the diet., Satisfactory incorporsition of
pyridestigmine broumide (PYR) intc ground rat chow reguires that
the test substance be mixed uniformly at the correct concentra-
tion and remain staple in the feed for the desired time peviod.
To assess these faraneters, it was first necessary to develop 30
assay for PYR in rat chow and thun,use the asssy to determine the
homcageneity and stapility of PYR mixed in ground rac chow.

This rap::. Jdescribes an assay for the qgquant.tatrcn of FYR in
around rat chow in which PYR was gxtracted from the chow with
water ané measured by High Perforvmance Liquid Chromatodraphy
{({KPLC} wich UV detacrion. This assay was then used to assess the
homogeneiry and stability of PYR ir rat chow which had been mixad
in accordance with SJOP OP-STX-105, "Diet Prepara<tion fer Feeding
Studies." The desired concentration »fY PYR in the chow for rthe
feeding study and thus for this report ranged from €.€1 mg PYR/j5
ta 2 gy PYR/. how, se—e————

MATER L. S ANS PRITHNODS
'“7"1.‘ T
ol i SR A

It chromartearanhic systen used consisted of a Hewleto-

ard (Santa Clara, CAY 109¢ liguid chromatogravci with a

2t - Fa-~wkard RS3 Personal Cowputer and DPU Multichannel Inte-
1t &l ThinkJ2t Printer. An Eberbach Mechanical Shaker (Ann
. Myy aad an IEC PR 6000 Centrifuge (Needham Haights, MA;
cre vsed 1n rthe oextracrtion procedure.
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Solvents were HPLC grade and chemicals were reagent grade.

Arecaninrile wos outained from EM Science (Cherry dill, NJ). The

witT:o o asod 1n preparaticn of all HELC solutions was Jdei1onized,

distili»d, anl curiZied of organiecs utilizing an Orjanicpure

water T .rifler by Barnstead (Boston, MA).: Tetramethylammoniam

chlaride ani j-heptanesulfonic acid, sodium sait, were obtained
Virien Chendcal Company (Milwaukee, WI); sodium phnsphate

moos. 1S was vbtained from JT Baker Chemical Company !

(Phili.nsovry, NJ). Pyridostigmine bromide, lct 525313, was

sery i opy Walter Reed Army Institute of Rescarcon (Wasaington,

D.CL) .
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'("j HPLC paramerers:

o

‘“ Tne HPLC parameters that gave the optimum resuits are ac
-) follows:

gt

L . .

::_':.r Column: Brownlee silica 5 um (1¢€¢ x 4.6 mm)
y

TAy .

.j-:; Suard coiumn: Brownlee New Guard Silica 7 um

4

- Tlows 1.5 ml/min

f:: N . .

e Buffer: .01 M Heptanesulfonic acid

, .01 M Sodium dihydrogen phcosphate

L34’

¥ 0.0025 M Tetramethylammonium chloriji o

"

o Deionized, distilled water

> pH adjusted to 3 with sulfuric a~id

RS

‘\.-.' . o . I3 .

a0 Mobiie Phase: 20% Acetonitrile, 80% Buffer

Py Wavelength: 269 (1) nm; r=f wavelength, 350 (14) nm

e ‘Bandwid th)

e

o) Thartspeed: 2 cm/min

-

-,) Run Time: 3.5 min

[ o . .

o) Peakwidth: 3.2 min

>3

N .

| .: FYR Rertention

B Time: 2.5 min

SO0

i w

5

Y,

SO

e
[ ]

o

o

W

R

¥ L

e \

:||'I

MM
W)

ho!

VL T At Dok A T T W WO I PO
.D'c. YU W a0 0 Y WU . s

. - -] ST %] LS ] - L) . - " ™ -
A A o e o ot A LSO\ O ¢

MR I 4 e
ARG A O N (Y 1O A RN N O




g+l colh tadh Sl Shndl
i A —ad ~at A8 “Al ol Sl el calalnd [

T T T T Y W

PR PP

h . -
Y Ferraris et al--=
,
o
S

“
[
N . - .
\ Preparation of Stock Sclucions:
u
p % . . .
A A stock solution cf PYR was prepcrad by diesolvinr o @y ot

pyridostigaine bromide in 5 mi of woosr te zivoe o J1n3l oJoncen-
trat:on of 19 mg PYR-'mi (Stock Solu%~icen 1l). inis s3olut o0t wan
dilured 12-fold to give a second stock solu' . 'r WICh 3 (0ACENTD i~
tion of 1 mg PYR/ml (Stock Salution ¢). Each solut:on was Jivid-
ed irto 5d3-ul porticrs, placed in plastic microrentrifuin waies,
and stered in the freezer (~470) Cvr SuS3e.s lent use. Ihese
solurions were used tc spike the plank rat cncw 74 vt sar-
\

pD.2s.

Extraccicn of PYR from Rat Chow:

The followina procedure was used for =virasziny rUk from rar
chow samples containing concentrarions of 5.°-2 mg YR/ “how:

0ne gram of :thow was weighed int a4 5@-ml plasur- caaorifuue
tube. The PV2 was extracted from the chow vy ooty 35 @b of
wacer, guakxng 1 & mechanical shaxker for 1% minutes, con-rifag-

ir7 =2t poaring the supernatant 1ato a 200-m! Jo.oomotric flast;
~is procedurs wes performed rour times.  The combins o sapern.-
ANt . wors Drougnt to volume with wator and mixed well. A sTail

croson of tha coniined supernatants (1-2 ml) .as filtoreil d.0-
am mornraae filteory prior to HELD analvsis

The foliowing procedure was used ror rat chow Jamples
Teataining lower concentrations of PYR (JU.91-8.: musg chow):

Cne oo

2L @.1 me PYi/g chow or 2 3 ¢f @.,31 m; VYR': chuow was
Welgnaa o1nr

0 a plastic centrifuge rube. The PYH was extracted
5

from tan chow twice by adding 25-m1 aligquots of wire , shakina in
the w: shanical shaker for 3¥-4¢ minutes, and contr:faging.,  The
SJ4DCrNatants were combined in a %3d-m) volumetric flask, Prouah:
to velunc o with water, and mixed well. A small morrvion of the
comiblned supernatant (1-2 ml) was f{iltored twico, first throcah 3

2.4% -m1cron filter and then threuch a 3.2-xwicron fiite
to analysis,

r, prior

:ijgjratinn_of ig}ked Rat Chow for sStandard Jurve:

T2 firve concentrations of P'YR in rat how 1o for rhe ?
standurd zurve were prepared by sddios variougs arounts of Py
St sGluion to rat chow as shown 1o Taple 1:
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Table 1

Preparation of Standard Curve

Amount of

Level Concentration Chow Stock Solution Stock Solution
No. (mg FYK/’c chow) (g) o (ul) No.

1 2.03 1 200 1

2 1.00 1 100 1

3 J.5¢ 1 508 1

4 J.1l@ 1 100 2

5 .21 2 20 2

Tne splked siuples were analyzed either on the day o«

Are.tiatlen cr the next. The standard curve was determined .y
pertfermin linea: recression analysis of the peak height versus
nonogries of PY®R 1njected on the column. The concentration of

FYR in eacn samplie was then calculated frem the standard cur e
and the dilution factor. All statistical calculations were

performed on a Data General mv 80800 minicomputer using Minitab
Software (1).

Homogereity & Stability:

ALl rat chow containing PYR was prepared with the aid of a
Twin Shell Bland»r (Patterson-Kelly, East Stroudsburg, PA) in
accoriance with S0P OP-STX-16 "Diet Preparation for Feeding
Studi~s." Huomo;on:ity samples were tak..u from the lefc, right,
and botton ports of rhe Twin Shell Blender and analyzed in dupli- ‘
Tatse O trainilicate, The sample size for the homogeneity studies
was 1 ¢ - oveis 1-4 and 2 g for level 5. Chow samples for '

RS AN SN ~re ancelyzed on the day of preparacion (Day 1)
3nd storea an 2lass heakers covered with parafilm at room & ormoor-
atars for the cduranron of the study.
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RESULTS 2aND DISCUSSION

Under chromatographic conditions dcescriied

above,

pyridesticmine elutes at a retention time »f 2.¢ minutaes. The
HPLC traces obtained from the extracrion of hiank rac chow are
shown in Figures 1 and 2; no peaks that miyht interliere

with PYR
the extrastioua =
«re shown 1n Figurcs

are present. The chromatcgrams obcained
PYR from rzt chow at

3-6.

from
Va&rlous concentratc:tons

K

Poin*s on the standard curve w L2 dete¢r...nc Dy anslyvzing
samples of D’ank cow spiked with Prk ot five cuncenur2aions:

2.8, l.d, @.5, 6.1, and 89.81 mg PYR/g of chuw. When the spiked
chow i35 w=utracrted asccoordiny te the abov: gro-edire, these ccacen-
traticr. livels rcorresnond to the following nancyrams of PYR
inijerted on columr: 25a, 125, 62.5, 538. and 173, Values frem Q2
tyrpisal standard curve (Table 2) show thart the assay s linzay
{(r=3.3229) ovor the range of 10-258 ng PYR =n column.
Table 2
Standard Curve
PYR
Conccntratlion on Column Peak Height
(in: P/R/g chow) {ng) (MAU) 55 TV i%)
2.00 250 18.499 + J.473 2.5
1.03 125 9.239 d.153 1.6
0.0 62.5 4.659 AN EY 2.3
J.id S50 3.601 d.104 2.9
g ey J.7%8 d.a27 3.8
Ger AL 3TH1RS; Inrorcoept Jotign99; Correlacion 3
~ocfiicrent ) o= 3,.3999
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s1nce the spixad samples for the standard curve we e roo°
alwzos analvzed oan the day of preparation, 1t was neca:ss.r ;) -

“ine the overnight stability of the spik-d samrpion.,
nparisen of the values obtained on day 1 end day 2 (Tztle ")
s0hoa tiat FYR 1s s3table in the chow for at least 21 s

Table 3

PYR Stability - Overnight

Concentration

(mg PYR/g chow)

Ohserved

Yac s rred TMay 1 Nay Z

DEANS 2.726 2.072
.30 @.988 L.07%¢
&.50 ¥.522 fLeL?
0.14a g.1012 3,073
¢.01 0.g91182 ¢.010¢6

)
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recrveries were detormined Lyoocomroiog o
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Tavle 4
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Extzaction Reco.e11oS
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" Concercration
(T3 PYR/G chow) 3 Fooove

X
~
’
2
>
Z

2.848
1.0¢
1 5@ i
NI A .
.21

a

~ e S wo
T3 i3
T3
T Tad s
-
.
= o o
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Assay varianility studies wore oondiacred over a five- dAay
pzriod av 21l f.se concentratisns; the 1nterday variabilicvy
(=122 %) was less thz. 3%, The larvaday variablilicy at the twn
low>~t Concen-rations wWwas 1oss than 2%.

s} P
HETR

[¢f]
[

T T T Cancentiation T T T T T T T T s T e T
(g P1P,)/g chow)
Tar o ed Ohsgoroed s REVAREER S

2.79 2.4304 PR . .h
.09 ad.9%2 doMeye
a 1
(7] t

r—
.
-

Y
s

.54 d.509 Jo

J.oLad J.Jdala S P
Gt a.o1n7 I N AL 1.4
It hjcjj
5 y - . vy B
a. 13» v.d934 RILILBES 1.0
e) ‘RE
Jg.ot 0.3114 d.apn2 1.7
'




2ty Lrilles were performed at all concentrations.

‘ ¢ in Table 6, the chow wixed in tro nlarng
soncentrarion levels. At any concontrar)
toienc ~f o wvarilation for teed sample:n takon frovw oo
ocarivns in the nlender is less than 3%,

PYR/g —niow)

QObserved Rang ¢

(mean 'aLue) S CU0g) (r3 FYR/ g chow.

)

+3.0 1.961 - 2.00%

. Al L U »
L TJ3.0129 . J.958 =~ @.98¢ &
.53 X.0678

hoy ]

@.937 3.963 5
J. 0098c ~3.0817. €

J6 4.0020

8
1.3
1.% d.516 ~ 0.493
3 2.8
an J.0003 I

&

T orieosganl’ivy oL PR OIN T3 Lhiow 3l two
Vo oo 3l-day period avt room tomporacoie (s

Yoo onruation of PYE remains constarn . Wit
t.oois 07 tne assay and of the dict oreparat.

\ ! csuy of Level S5 was perfovmesl Lo r
Aty seor b oro s lycate 3 acon o T
S Gt J P S AN Y Te v derroans 08 ety fon
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Table 7
. Stability of Pyridostigmine
Qy in Rat Chow (n=6)
S JE VP —
Y Observed
;5 Concentration
: Level (mg PYR/y chow) £y
~ Level 5 T T T
& (.01 mg PYR/g chow) \
2 Tria: 1 Day . 6.06192v PR R ‘
™ Day 2 + ¥.0104 d.gde2
Day 3 g.8132 AT k
Cay 4 g.9192 3.,.90C7
Day 8 @.2133 2.0082 1
Day 15 9.01a2 d.aaan 1
Day 22 g.a102 N IAN |
Day 29 g.8169 3.2304
Trial 2 Day 1 ?.9338 T8.3003
bay 2 2.0143 J.oedé
Day 9 3.0098 g.en77
Day 16 @.009¢€ g.e029
Day 23 0.01922 ¢.00€3
Day 3@ C.0098 3.Cu9S
L=vel 4 ‘
(0.1 mg PYR/g chow)
Day 1 J.0966 +9.8e21
Day 2 0.02949 g.2016
Day 9 0.0237 C.oe12
Day 15 @.0939 J.¢0le
Day 24 8.9929 3.0¢15
Day 31 0.8937 @.g01
; SUMMARY
3 Tie oral subchronic toxicity study of pyridostigmince in the

rat requir=s that pyridostigmine be blended into ground rat chow,
This report describes an assay in which pyridostigmine is ex-
tracted from rat chow with water and quantitated by HPLC analy-
sis. The assay was demonstrated to be iinear over the range of
-, ~oncentracions of PYR in rat chow (@0.81-2.0 mg PYR’3 chow) to be
y used in the toxicity study; the extraction recovery of PY® was

greater than 95% at all concentration levels. The intraday assay

) variabilicy was less than 2%, the interday variabilaity was less '
o than 3%. Using this assay, the homogencity of PYR feed sexnples
- mied wirh a Twin Shell Blender (S0P OP-STX-16) was asscsaod;) the
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Te o 1ox =iuwed thoo the snpcentratisop of PYP mixed 10 e b
*. T enrode v 2 dn all osarples caken from UL fovrear
~ il roan ehe plender. The stabilicy of PYR mixed in rar oo
TLofw o onroprtrariors vas also assessed over o 3l-day perioc
v resulos showed that thz2 concentration of PYR in t 2 foen
" essentlally unchanged atter 31 Jdays at roor tearnaro-
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