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ABSTRACT

An 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 0.01
to 2.0 rig 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 Z3%) 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 Ch,--YLr3ris u
al

A
In orde to evaluate the 180-day oral swbcnr'..c - ox Y-i 1y of

pyridostigmine in rats, it was necessary to administer the tL t
compound in the diet. Satisfactory ilncorpor." ,ion of
pyridostigmine bromide (PYR) into ground rat chow requires that

the test substance be mixed uniformly at the correct conr entra-
tion and remain staole in the feed for the desireJ time T:2u:iud.
To assess ttiese -aran,eters, it was first necessary to d,--eioL n
assay for PYR in rat chow and th( n, use the assay to determine the
homcgeneitv and sti ity of PYP mixed in ground ra. ch:..

This rep:-.. .- cribes an assay for the qu lt rtt:on of PYR in
around rat chow in which PYR was z x--racted from the chow with
water and measured by High Performance Liquid Chromatorgiphy
(HPEC, qith UV detection. This assay was then us;ed to assess the
homogeneiry and stability of PYR in rat chow which had been anced
in accord-ince with SOP OP-STX-l06, "Diet Prepara' tion for Feeding
Studies." The desired concentration o- PYi3 in the chow for the
fr-edirn. stidv and thus for this report ranged fr-m 0.01 mg PYRig
to 2 ~jPYR/,-'~ ~

QiP< ,, .S , L [."? ! DS"-, " [. ' L' ,

''nr - • ,Th 3 cr : ic C syst,"sr - consisted of a iewleti-
r ISanti Ciara, CA) 1090 liquid chromatogr~aor with a

S-r 53 ersonal Coriputer and DPU Mi1tichannC Inte-
it,- LCI Thin)AJ.t Printer. An Eberbach Mechanical Shaker (Ann

At: , 3,d in IEC PR 60VJO Cei;trifuge (Needhirl,, Kights, MA,
wre 7,eiu n t-1b -xtraction procedure.

V," S "mts wt- , HPLC gr.ido and chemicals were tea-nt grade.
'-oenrq :il,'. wis obtiined from EM Science (Cherry iill, -J) . The
w-:3-: r;td in preparition of all Hi-LC solutions was deionized,
d1stii i 1d, aified ot orqanics utilizing an Ormanicpurc
wi er p-r.fier by Barnstead (Boston, MA)., Tetramethyl:3mmmonixm

a .-hoptanesulfonic acid, sodium salt, were obtain(od
ft . : z:aI Company (Milw,ukee, WI) ; sodium phosph-ite
mo,1. I. .;a' ubtainod from JT Baker Chemical Comnpany

(PhiL n to i.. , NJ) . Pyridostigmine bromide, 1Ct 25@13 , wa
s c * 1-d oy Walter R -ed Army instituto of Pesa n (W s',:nn. on,

% .)
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Ftr r-ris et aI--2

HPLC par3nmtoers:

T[e HPLC par3meters that gave the optimum results are as
f ci 11-ws:

Column: Brownlee silica 5 um (100 x 4.6 mm)

Guard column: Brownlee New Guard Silica 7 um

o W 1.5 ml/min

Buffer: 0.01 M Heptane'sulfonic acid

0.01 M Sodium dihydrogen phosphate

*0.0025 M Tetramethylammonium chlori ,' -

* . ..%

Deionized, distilled water
pH adjusted to 3 with sulfuric a-id

Mobile Phase: 20% Acetonitrile, 80% Buffer

Wa,elength: 269 (10) nm; rf wavelength, 350 (10) nm
Bandw id th

- ZCartsored: 2 cm/min

Ru. f Lime: 3.5 min

Peakwidth: 0.2 min

PYR Retention
Time: 2.5 min

04
' .



Per -art-, et: i

EE. ,arat onof Stock Sol uci ons:

A stock solution of PYP was propared by,, Ji- 3n io , 1
pyrdosti~j.-ine bromide in 5 m! of wl,>-r tc *I V II1r p
tration of 10 mg PYP<,' (Stock Solu,:on 1). n ,.S

diluted 10-fold to give a secdstock s.1 ;-j 1
tian of 'Lmg PYR/Lmi (Stock Solut ion 2). E; c(h solu' )ti WI ' li'4

ed i;'-o J-10-.il Pct~ioos, placed in plas ir-- fi c re Kft r fO 1' L u~s
and srcrtcd in the freezer (-4)Q,- fo:r s-ub: C'. er . . ,-
soluti.ons were used to spikve the bi±Ar!, rat -nc i

Extriccicn of PIYR from Rat Chow),:

chow fo 1 owici procedure wc~s used for --v !r A -iR t~i LLO ):

chwsamples C 0rta in in g c on -c c tir s o f -2 T, IR',, Thaow:

One qr,irn of Th~ow wao-- weighed in- -I 50-:n ap~''- r r
tube. Tne PY>,, was extracted fromr the chow ml L. A
warr L,-.aking ri mechanical shaK.,r for x lurj s,

- r 'arrrj the superna zan t into a 20~ 0 1 - t i c fi 1,s
1; pt. p-d o r er-rr-ed i(-or cnmne-i. In1 1~L1 1 -

.r1ri ir n rOlIgnc Lo vo' -ime ,,i tn w.i t cr and mi xc- <1 Wi 'iI

pc nor of t h fn- c 'i n ed s u pe rn a I-in s r1- I- a. -3 t r
mr rn--r-., 0 f iIt- r ',pr io r to HE-L, arti 1v'is.

T h, foLiowing pr,'-cedure -was usod o7,r rat chow imp es
n3r rng ow, r concen tra t ions o f PY i- ( 0 . 1-I. 0 a jChOw)

Cr .0.1 m( PYV/ chow or 2 3 cr 0.,41 .'cthow wao,
w-i-h,(I inlo a plistic centrifugiqe -1A'h', The PY!, was ,x*.~rt,(!

trom n ; w twice bDy adding 25-:ml aliq iots of wvto , .'hak inq in
the ~ onclsniker for 30-40 minutts,, ana cd ri'n The
>jp-notan- were combined in a %mva umetric f1k lasrouh

0 U 41th wir-3er, and mixed well. 5sinal -,)r riun ofthe
* ~ omt m. 2 -o rnlatant (1-2 ml) wasri It ttr,2Jw r hrri

0.4 .iiron filter and then throuach a 0.2--:icron t ,prior

-" )a13~ r.of Spiked Pat Chow f rr : randa-rd Urv

'I>fvco-ncent-rariors of P'iP ;4 rt chow a t-r 1"ie
S~a2J~a >rv'o were prepared by i- r>DUom!;fP:

St 7 O ' o rat chow as-. .s,.;nL- i~it~lo

% ~ %
'r%.tO %A
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Table 1

Preparation of Standard Curve

Amount of
Level Concentration Chow Stock Solution Stock Solution
N . (rng PYm <'q chow) (g) A (ul) No.

1 2.00 1 200 1
2 1.00 1 100 1
3 0.50 1 50 1
4 0.10 1 100 2
5 0.01 2 20 2

Tn spiked simples were analyzed either on the day o,
it itfn cr the next. The standard curve was determined y

po rZ t rr ne a: recress on analysis of the peak height versus
r . PYP injected on the column. The concentration of

S'n eacrh samole was then calculated from the standard cur
and the dilution factor. All statistical calculations were
performed on a Data General mv 8000 minicomputer using Minitab
Software(1) .

H_9 oeneity & Stability:

All rat chow containing PYR was prepared with the aid of a
Twin Shell Blend-r (Patterson-Kelly, East Stroudsburg, PA) in
accorI'ance with -O)P OP-STX-16 "Diet Preparation for Feeding
Stu-Hs Hrn .... ity samples were tak,:ni from the left, ri '

a:W bottm rt ,f the Twin Shell Blender and analyzed in cpli-
*>,t-- o: :'i ,[ t The sample size for the homogeneity studies
was 1 ; :v 1-4 and 2 g for level 5. Chow s3mp..... far

: - .re nn,,,yzed on the day of preparation (Day
J t, in , eakers covered with parafi Im at room -;r-

-i: jr, for th., - ion of the study.

'p~~~ V jpp5J~ ~ ~ '.J~.



Ferraris et al.--9

RESULTS AND DISCUSSION

Under chromatographic conditions dcscJ obove,
pyridosticmine elutes at a retention ri-o of 2. minutes. The
HPLC traces obtained from the extraction of hlank rac chow arc
shown in Figures 1 and 2; no peaks that ini.-Oir terfere wito OYR
are present. The chromatograms obtained from the extra-tlo, ji
PYR from r--t chow at varius concentratuons ire shown in F:gurcs
3-6.

.I

Poin- s on the standard curve w - de L .-. - - by a; ni zjn g
samples of b'2 ank c.uw spiked with PY t fi, f" rnccn2i: 1os:

L ..', 1.2, 0.5, 0.1, and 0.01 mg PYR/g oi chow. When the so,'Ked
chow 's ,xr,,racted ac,-ordinag to the aboe :co - e, these concen-
troc.. v.ls 7orrescoind to the followinq nanojrams of PYP
n n colimr: 250, 125, 62.5, 50, and !9. Vlues a

tyr: 23standard curve (Table 2) show that rhe assay is \in aa
k -r 0. )9) over the ran'.e of 10-250 ng PY R t. coiu:-n.

Table 2

Standard Cur"<

PYR
,:icntration on Column Peak Height
(u>: F 'R/g cho4) (ng) m\U) SL Cv %)

2.00 250 18 .49 -- 0.473 2. 5
1125 9.29 . 15 i 1.6

.9 62.5 4.659 .1 2. 3
r, 2. , 5A 3.6VO. 104 2.

. 0 .790 .02w 3.8

:q ,. , j.,74155; inre)r cL.pt ,'.;j;] 99; Co': r,' l r

' " -d, (r) P9999

I
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S SIp the s ' ,:,d samples for the standard c r .'t: w t r.
!." an 'zo-] -n the day of preparation, it was nece:;s

derer :rn, ~th< <Ok' :ight stability of the spik--d ar->,
c :.... isc,n of tho values obtained on day 1 and day ,
-h t P YR is s-.able in the chow for at least 2I iA.;

Table 3

PLR Stability - Overnight

Concentration

(mag PYR/g chow)

,..i

S2. 6 2. 072

' .0.988 1. e
0 0 0. 522 (2

0 .10 0.1012 0 0

%, % %

.
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Tabjle 4

Ext t,:a t i-D n P ec), eLi,?s

Concercr 3tion
(Tr PYR/9 chow) % i.K,:;':ery SD

2.0,j 97.6'
1 09 i .

50, 6

0.8i 9 ,  25 2,3 12

Assa v, i,.,-"an i ity st1di s w re d ,n1,.cte.4 over a five- IJy
p-r: od a: .,e ,-ioicentratins h ir-~rJav variabiIIty

( . j was les, tn , 'T i : raday ,, r iabi i .y at the V,-
iow-:, concen. rat o:.s was lss than 2'.

Ca ne n n

h Ls iVConce rvuia l

(rcg PPPig 2i ow)
;7Tar ied Obsez-."

rnt rday (n - '

:*-" 2.? 2 ¢0, ...4

r .01 .4 .. 7 .7

a bn= 4 n=

%%



e t :.is .2 r L ~f o r -n ed a t all co n ze nr :i i~
iae es. te'~ able 6 , th~e chow rmixed in L;-, >1 a

;u. a it a. 2oncenuratlion levels . At Yv ~c
i -t: v iri at onf fo'. tA2Qd samplIe ,a c i Pr,- v:-

D, a o1; -,n tb.' --lender is less tha- 3i

Table 6

Hornoqenea ty

O -ered

~ 01 .3 1. 9 61 2 2.0
1. 0125 L 3 0 9 58 -0.986 0

0 0 7 8 1. 0.516 0. 493
5.0i16 .0020 2.0 0,937 -0.993 6

0 0 j C. 003 07 . 098C -0 .012 61 LF

ttvI CL P' R in ri t aL tW
'. 3 1 - - y p e r i - a t r c ) p ') t C "m -, . t . &, i

i o n o t P Y rema i n5 (D-,n 4t -

tne --ssay -in of th,- ~i t .2~

ifl-

V.

S
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Table 7
Stability of Pyridostp,j-ine

in Rat Chow (n=6)

Concentrat iot
Level (mg PYR/y chow)

Level 5

(0.01 mg PYR/g chow)

Tria- I ay 0.0109 

Day 2 0 .01404
Day 3 0.0102!Day 4 0.0102 ;. 99 0
Day 8 0. (3,1 0 3
Day 15 0.0102 0 9,0
Day 22 0.0102 ,

Day 29 0.0109 3
Tu>"i: 2 Day 1 0 .0J8

Day 2 0.0103 3.0006
Day 9 0 .098 .
Day 16 0.0096 10.,10%9

Day 23 0.0190 0.003
-C Day 30 0.0098 13 0" 5

(0.1 mg PYR/g cow)
Day 1 0.0966 +0. 121
Day 2 0.0949 0.0,16

Day 9 0.0937 0 .(0A41
Day 15 0.0939 3.0016

Day 24 0.0929 0.30 15

Day 31 0.0937 0.001

S IMM A RY

i',e oral subchronic toxicity study of pyridostigmine in th

rat requires that pyridostigmine be blendel into ?round rat cho;w.

This report describes an assay in which pyridostiqrrine is ex-

tracted from rat chow with water and quantitated by HPLC ana'v-

s is. The assay was demonstrated to be linear over the rnge of

7oncentraoions of PYR in rat chow (0.01-. mg PyrA.7 chov) to be

used in the toxicity study; the extraction recovery ot P was
gre-iter than 95% at all concentration levels. The intI ,a a5: >,

variability was less than 2%, the interday variahi I y wa

than 3 . Using this assay, the homogeneity of PYR ftEd s's.-p'teS
mixer with a Twin Shell Blender (SOP OP-STX-36) was .- ;c~o ._, the

IN



-- ; ncentrazi(Drl of mixem ix,' -le

C ~ in all ' pl1i s _-ik'?n from
in o .o~r Tost3bilicy of iPYR tixeCi r i
-rr i s -las also assecised .Jver 31-diiy pe r

T~r~ S' t-hat t~econcentration of P' 'R i
r - ~ 0 *,ir j CiI v -i , hangeo -ilteL 31 J ~Ys at rot> t ll'11r,-

.w , Ry.in iW. Minit.il, >)'~tK
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