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ABSTRACT: Fiye sheep snd twenty rrbbiis wcrc subrectod

to phenylhydnzlne Intrrperltone.l Injeciions. An injectiotr dore of rp-

proximrt.ly 3.0 ng, per Kg, body weigbt wrs uscd. TbG 2.5 % phsnyl.

hydrrzine rtcrilo solutiol rar idminirtcred crcry day for sheep and

cYery tto-dry for rrbbits. Hcmoglobin concantritior rnd hemrtocrit

of the .xpcrimotrtd rninrls rere dctormined. It wrs obsGrvcrt that

pbonylhydrezlne cruscd a 671 rnd 59 * decrere gfter rdminlrtntlonr

for 28 drys and lE days ln shcep .nd rrbblt! respoctivcly. Erythm-

poletic rctlvlty lr th6 rtrcmic plarmr filtrrtc of ihG exporime rl .tri-

mrk rssayed by Fo 59 Incorporetion motbod wrs in the rergo of 0.07-

0.09 Cobrlt Unlt pcr mg rctorl weight.

INTRODUCTION: Ancmir ir ltill will be rcportcd and Grthropoi.tic rctivitt

rn important 2roblem in Thrifund. Con- in their ancmic pl.tmr filfrrtc will br

ditionr of rmmig crn be.invcrtigrtcd in reuyed.

rnimrl modcb. Anemia in rnimrlr cen MATERIALS AND METHODS

bc rrtificirlly induccd by blceding, rdmi. A. Anlmds: Fivc mrlc rhcrp wcighing

nistntion of rome chcmicel rgcnta, or from 30 to 40 Kg, 3-5 ycarr of egc rnd

drug, e.g. trinitrotolucno ( 1,2), phenrce. 20 rabbitg in both rcxer wcighing from

tin ( 3,4)' primrquinc (5) rnd phcnythy- 2-5 Kg, 1-2 ycrre of rgc wcrc urcd in tho

drrzino hre bccn commonly urrd on thir cxPcrimcnt. They wcrc locrlly bought in
purporc for r loag tiec. Ancmic phrma Chirng Mri, Thrihnd.

of thc cxporimontrl rnimrlr bccomo a B. Chomlcrls: Phonylhydruino hy-
good roucc for prcprntioa of orythropoic. drochloridc wr obtrincd from M.thclon
tin. In this prpor, thr hcmrtologic cffcct Colcmrn and Bcll, Norwood, Cincinrti,
of phonylbydnzir in rhcop rnd rrbbiu U.S,A. Sodium chloridc wlc ttlcn from

' Departmen oJ Biochamietry, Facalrf of Metticina Chiang Mai ltnioenity.
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City Chcmicrl Corporrtion' Ncw York,

U.S.A. Cobrlt chloridr l QoQl2 6H20

crystrlr wrl obtgincd from May rnd Brhcr

Ltd., Dugcnham Enghnd. Fc59 rr fcrric

chloridc nr dircctly purchorcd from thc

Radiochcmicel Contor, Amcrrhrm, U.S.A.

C. Preparation of Phenylhydrazin€ -

Ancmic Plesma: Thc shecp snd rabbir

were intrrperitonorlly injcctcd s'ith 2.5%

.tcrilc rolution of phcnylhydrazinc hydro-

chlorido uring mch injcction dorc of ap-

proximrt. 3.0 mg. pcr Kg body wciSht,

The iojcctions rvere pcrformed every day

for rhecp and evcry two-dry for rabbitt,

The animrl blood wrs frequently drrwn

for detcrminatioos of thcir hcmoglobin

conccntrttion and hemotocrit comparcd

with the normal valucs. It took 28 in-

jcctions for sheep and 9 injectionr for

rrbbits. Aftcrhcmoglobin concentration

Ind hcmrtocrit decrcascd belorv t0 grn 7q"

rnd I5 volS resPectively, thc shecp vcrc

vonously bled and thc rabbits wcre blcd

by cardirc puncture. 'l'hr whole blood of

crch rnimel wrs poolcd uring ACD solu-

tion ar en eoticorguhnt rnd the phsmr

wss collectcd, Thc encmic plarma would

bc used for ro eryhropoictin study.

D. Prcparation of Atremic Pl.smr

Filtrate; Tho prcPlrstion of ancmic

phrmr filt.atc (APF) wrs dooc by thc

mctbod of Rembrch ct. al. (g). The pH

of thc ancmic plasma, 3,5 litre! from
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chocp rnd 500 ml. from rebbitr, wlr thcn

adjustcd to 5.5 with lN HCl" boilcd for

l0 minutcs and finally filtercd Tho

rncmic pl$ma filtntc wrs dialyzcd rgrinst

dictillcd watcr et d'C for 24 hourr, rnd

lyophilizcd.

E. Determinatlon of Hcmoglobin Con'

centration: Exectly 0.02 ml of thc animrl

blood wer pipcttcd by r miclo-pipottc.

Five ml of cyanomothemoglobin solution

of l)rabkin'c solution wcre addcd rnd

thoroughly mixed. 'l'hc optical dcnsity

wr! mcasurcd rt 540 millimicron comprred

with strndrrd voluo, ueing r Baurch and

Lomb Spectronic 20'

F-. Detcrmlnrtlon o{ He8atocrit: Tho

animel bleod w.! dr.wn eod phccd in

halanccd oxalrto tubc. Fcr the micro-

hemltocrit dctcrmination method"thG

blood was fillcd into thc serlcd crpillrry

tubos approximrte thrcc-fouths of totrl

volume of tubes. Thc tubes lverc contri-

fugcd by a Sorvall angle ccotrifugc with

speod of 3,000 rpm. for 5 minutcs 'fho

hematocrit in volumo 7" wls dotcrmilcd

by r Micro capillary Rcadcr, rnodel C'R'

G. Biologicd Assny of Erythtopoictic

ActivitY

Thc erythropoictic tctiYity e's" wr8

modified from tho mcthod of Grrhrm (10'

tt), uring techniquc of rrdioirotope iron

incorporation into red cclls, 'fhc method

rcquir.d .t lerst 4 albino r.te pcr grouP
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for tcsting mltcrirlE and with two rc'

meining group for a control NSS rolutionl

rod s cobalt chloridc standard solution (8)'

Thc orythropoictic ectivity wrs cxprrsrcd

in Cobrlt Unit2 pcr mg rcturl weiSht.

'EXPERIMENTAL RESULTS

Thc timo rorPonsc of homoglobin

concentrltion !od h.mctocrit in shcop lnd

rabbita to phcnylhydrazinc hydrochloridc

ir ghown io Figure I eod II respcctivcly'

From Figuro I, it wrs found thrt lfter

rdminirtrationr cf phcnylhydrrzinc into

shccp thc hcmoglobin conccntrition rnd

hcmatocrit obvioutly and rrpidly dccrcncd

trom thc .tertinB d.y to dry 8, rnd thcn

grrdually chrogcd to r platcru lcvcl. 'Ibc

hemoglobin concentrttion droppcd from

15.5 gm% to 5.0 gmS; and thc hcmrto'

crit from 35 vol% to 13 vol%. Thc

rcduction wrg about 67 /.. Similrry, in

Figurc II, thc hemoglobin conccntrrtion

rnd hcmrtocrit in rabbits werr 59 % de-

crorscd aftcr totel administrationt. Erythro'

poictic rctivity in tht rncmic pbrmr fil'

trlto of borh shcep rnd rebbitl rcrycd

war 0.07 end 0.09 Cobalt Unit pcr mg'

rcturl wcight, rcrpcctivcly, rt lhown in

Trblc L

r2l

Whcn rll phenylhydrrzioc injcctionr

wcro donc, somc rncmic rigns in tho cx-

porimcntrl rnimalr. cg., pllc oycr, lclr

rctivity, wcrknclt, end losr of rppotitc

wcrc rlro obscrvcd.

DISCUSSION

In thir cxperiment, it hu bccn rhown

thrt phcnylhydnzinc cffcctivcly induccd

rn ancmia in shcep aod rrbbit!. Tho hc'

moglobin conccntration rnd hometocrit

continou!ly dccrclcd during injcctionr'

Tho vrlucr bccamc nearly cotllt.nt on

dry 18 for rhccp rnd on drt 12 for rtb-

bit!. Tho plott bctwc.o hcmoglobin con'

ccntrltion tnd hcmstocrit sglinst thc in'

jcction timc showrd I good corrclation in

both hindr of raimetc. The diffcrcnce in

thc figures bctwe.n thc rhccp and tho

rabbitr might dcpend upon tho blood com'

position, such as pl*mr protcins, rcd cell

number, end totel blood Yolumc'

Thc Plarma filtratc of both rhccP

and rabbits showcd thc prescncc of rn

.rythropoi.tically rctivc rubrt.ncc' Ar

rcportcd by othcr invcstiSrton (12)' phc'

nyldnzinc wls rhown to sccondrrily rffcct

rhc crythroPoictin production by inhibiting

th. rcspirrtory mechenisrt. Ancmia or

r NSS ralztr'or - lVo nnnt sallne soltttion;0.85% NaCl solutiort'

2 Orrc Cobelt unit is equal to thc erylhropoieric aclio;ty by which 5 micro molcs of

CoClz. HzO as a t{ta| ttose (8,12), is iniected into ttaroed rcte' lt' th;s ;nt)estigation

one Cobalt Unit is equivalatt to 7.76 percent of Fese incolqrutiom'
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hypoxie duc to phcnylhydrazino injection

incrcases thc crythropoictin synthcais,

'Thir wes coofirmed by our oxpcrimcnts.

The injection dore of phcnylhydrezinc

inveatigalcd in this cxporimcnt ir quitc

luirrble. If highcr dose wrs uscd, it
ceurcd thc enimtls suddcn derth. lt uar

rlco obrcrvcd thlt thc rf,ithdriwn blood

wrs carily hemolyzed, thcrcforo, it ougbt

to bc immcdiately ccntrifuged aft.r with-

drewing to rvoid thc hcmoglobin contanri-
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nrtion and to m.intrin Ligh biologica!

rctivity of crythropoictin in thc rample.

Thir preliminrry rcport on induction

of rnemir in animalr by using phcnylhy-

drtzine mry bc a tcchnicrl guidc for thotc

who want to study ancmie in rnimal

modelr. Other lindc of enimals euch ar

doga, goat!, rnd molLcvr u,hich rro rvti-
Iable in our country could bo cmploycd.

I'hc ancmic plaemr obtaincd ic urcful for
crythropoictin rtudi.r.

Erythopoietic Activity

(cou"tt Uoit. per mg. actual weight)

Table I. Erthropoietic Acitivity in

Prepared from plasmas of

Pheny lhyd ra z i ne,

Ancmic Plasma fittrate (AeF )
Sheep Rabbit

o.o7

Anemic Plasma fittrate (.Aef )
Sheep and Rabbit Treated with.
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Figure f Effeet of Pherylhfdraalne on llernog3.ob4a Concenta.etlcr

and Heoatocrit in a Sreep. lbe enporincnts uere perfonrcd

as described in l'lat€rial3 and }dethods..
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., Eigure' Il Effect of Pherrylhydra zi:r:re on Henoglobia ConcentratLon

. ';". anC Hematocrit in a Rabbit' Tbe orpcrin€ntt src

p€rfotrcd as deacrib'd in Matcrial e aod llrtbods'

124

25

tc
20d

;
T

1r$
i

E
o

f.o
+t
d
sto(,8eo
E..{ao
6P6
o



rlvlay 1973

'1.

3.

RETERENCES

IF

+.

Minot, G.R. Blood lixrminrtion 4 Tri.

nitrotoluenc Workcrr, J. Indust. Hyg.

rnd Toxicol., I : 301, 1919.

Mollison, P.L. 'fhc Survival of 'I'nnr'

fuscd Erythrocytcs, with Spccirl Rc'

fcrcncc to Cests of Acquircd. Hcmo-

lytic .r\,ncrnir. Clin. Sc, 6:137, 1917-

Mocschlin, S. Phenrcctinsucht and -

Schaden, , Schwciz. Mcd. Wchnrchr.,

E7 : 123, 1957,

Mcischct, P. rfld Plctschcr, A, Zur

Pathogcncac dcr Ancmie bci prticntcn

mit Aburur Phcnacctinheltigcr Anel-

getica. Schwciz; Mod. Wchuschr, 88:

1056, 19 5E,

8. Whitc, W, F. Gurncy, C.W., Gold-

walsor, E., rnd Jacobron, L.O', Rc'

ccnt Progrcrt in Homono Rcocarch,

Acrdcmia Prear, Inc,, Ncw Yort, 16:

219, 1960,

9. Rambrch. lV. A. , Alt , H.Lf, and Y

Coopcr, J.A,D., Tbo Modc of Action

Nrturc of A Hcst Strblc Pl mr Ery-

thropoictic !-:ctor. Dlood, 12: Il0l'
19 57,

10. Grahrm, L.A., Winzlcr, R.J. Cbcslcr'

fLE. Seprrrtion rnd Psrtill Chrnc-

tcrizrtioo of Erythropoictin from Hu-

man Urioc., Iindocrinology, 73 z 475'

478, 1963.

I I. Fried, W., Plzak, L., Jacobson, L'O,'

and Goldwarscr, E' Studics on llrythro-

poiesis III. Factors Controlling Ery'

thropoietin Production. ' Proc. Soc.

Exptl. Biol. Ir{cd., 94: 23+, 1957'

12. Goldrvrsser, E' Whitc, W. F. ' end

Taylor, K.ts, Furthcr Purification of

ehcep Plasmr Erythropoictin , Biochim.

Biophys' Acta, 6+t +87-+96, 1962'

5. Dern, R, J, Wcinstcin, I M., LeRoY,

G.V., I'almage, l). W., and t\lving'

A.S.'l'he Hcmolytic Effect of Primr'

quino. J. Lab. and Clin' \ted', 43 :

303, 1954.

6. Jacobsonl, D, M., l).rid, A'Ii , end

Alpen, li.L llclativo Effectivcn*s of

I'henylhydrazine Trcrtment in thc

Production of An Erythorpoietic [iac-

tor., Blood, I l.:937' 19561

7. Goldwassrr, 8., end Whitc, l\t. F',

Fcderation Proc., 18 : 236; 1959'


