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Introduction 
Mechanisms underlying the effects of nutritional sITess in sma ll ruminants a re 
important because of the interrelationships among their nutrit ional, reproductive and 
productive characteristics (ARASSA, 1995). The erythron is a major componenl of the 
physiological machinery responsible for oxygen transport in livestock and deficiencies 
in its funct ion are associated with reduced ruminant foraging act ivity (BLOOD and 
RAoosnTS, 1989). This lowers the productivity of affected animals. Feeding in re lat ion 
to the erythron must be proper to ensure adequatc supply of vitamins, minerals and 
proteins (COLES, 1986). Factors that influence dietary nutrient intake and utilisation are 
thus, important in foraging deSigns of small rum inants particularly in sub-Saharan 
Africa where nutritional factors have been implicated in the high reproductive losses of 
goats and sbeep (ABASSA, 1995). Condensed tannins (CT), known to complex bio
polymers such as proteins are abundant in many fodder trees and shrubs in the 
traditional grazing grounds of sub-Saharan Africa (Lf:) HOUEROU, 1980). These phenolic 
compounds are not toxic to ruminants (WAGHOR.'l" et al. , 1994) and during selective 
grazing, intake of these compounds al levels less than 5% CT (COOPER and OWEN
SMITH, 1985) results into improved protein and amino acid utilisation in ruminants 
(WAGHORN et al. , 1994; KA8ASA ef al., 1999). This study examined the effect of 
browse CT ingested during selective grazing on the erythron function and development 
of anaemia in pregnant goats managed under a traditional free range feeding system. 

Materia ls and Methods 
2, ) Study a rea 
The study was conducted in the Ankole range land, Mbarara district- southern Uganda, 
1250 m above sea level. The relevant ecological and climatic characteristics of the area 
have been described by SCHWAItTZ et of., (1996) and KABASA el oJ.. (1999). The 
vegetation is typically Acacia shrub I wood-land. Dominant vegetation species include 
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mong oihers: 1.4ci4 ssp., Grcwtu ssp., Cadaba ss! , Cattsra ssp., Rr4r ssP,

Bruchoia ssl., Ttunetu tidh&a, Cynadoa turion nd Chlorb gqaild fte üe^ is

seasonally wet, wiü a long dry seöon fion May to Aueut. kinfall is bhodal, Apdl

to May aid Septenber io Nov€mbel. Forage quality and p.oductioD fluctuate

seasondly md Whs brcwse species consdtuEs 60 - 85% of üe eoaf,s feedhg the

(J.D. Kabasa ild J. opE&-Asibo, 'leßoml commication')

2.2 Erperim€oblD$igr
D*ils of üe e4etuenbldesi$ de aLeadypublkhed(kAsAeral,1999). Bdefly.

30 yeilling Fl tuglo-Nubia x Mubende d@q of a local $ock ed avemging 21 +

0.45 kg body weieh! were screened for hedü md nudtional satuq effeclively ftated

against helmintl parasites wilh a broad sPectrum combination of levmisole

hy&ochloride md oxycloaide (Nh PlusR, Wellcone Ltd, Natobi, Kenya), mated

and randonly divided into 2 €qual groups during a 3 montls PrePmtory phase.

Dewomiq was done at üe pe* of üe tul wd seasm !o mffi a siniltr trection

sbtus h all üe goaB at üe *d ofüe expe.iment. Does üat te$€d pregnml within ü€

lfft 2 w€eks ofüe prep@tory phas€ w€re selected so üat Sestaiotr wd monitoi€d

ürcuglolt üe long dry season.
Dffig the 6 nonfr lo4 expflinend phq one goup received a dly oral dose of

50 s/ goar ofPEG (Merck, Cemey), and S€ ofter acted ö üe contol (no PEG). fr€

ilaidonal $atus of fte goats, as w€ll as üe pstue helmidü l@ae contmhation
were dcetubed (Table l). Shildly, live weighl chdges of goaß in üe No Fuls
were 6s€sed (Table 2). A Disht shade of 1.2 n2 / doe wtr proüded. Grds h a I 3q.

nile mge sea $ded ar 9.00 h. followed by watenng (13.00 h) md a midday rest

until 15.00 h, wlen goaß went bek to üe pstue. Retm to üe kal was at 18.00 h.

Spraying agahst extemal lmites was done once a monü.

2.3 GortDiet
Tmdtional h€rdhg w6 üe node offedi4. The dietry trefercnce ofüe Soab wd
obsened md üe composidor ofüei did nonitored by üe dftect obseilatiotr npid-

swey t€chique ofDrcKo-Tore (1980) with dight nodifications. ftß m€üod w6
acc€ptable to üe oMer of the goaß and fm. Obsewations wile done 10 days /

monfr, every ünd day. tue selected goaß, previo$ly conditioned to hdtug *ae
warhed fiom.2-5 m away- fte plüt vßited, üe pd eaten, üe nmber ofbit€s t*en,
üe size ofa singl€ bit€ md üe fe€dhg the ai üe pimt w€re noled. A sinild forase
suple was imedately hd-picked fiom ffe ma of planß being ryed düg &e

otsewation, den to ßhic üe gahg habiß ofüe goab. Simile olsewadons were
made on emh of üe tue goats for pedods rushg kseen 3 h dd whole &y. Local
peßons vi$ a sound bowledge of Se flora in ü€ aea were hvolv€d. Verification of

the data was contlenented by cros$checking wilh the ophiotrs of experienced
he.dsmen. &ch day's smples were bken and !.ftes€d for labralory mdyses. ft€
nuded cotrtedt was malysed ustog slartud neüo& (NEWAN-NEDM, 1963),
wlile üe neüods ofSwarN dd HrLLs (1959) ed tuED er 4/., (19E2) werc adopld for
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tmü asays- Absorbency readings for CT {ere conveded into g&8 DM using a

purified sErded prepilation of Quebncbo CT provided by Dr. Am E Hagems

(Mmi Univeßiry, USA).

Tabb r: Med ü€by compositioD, gding time (h) md Pastu€ belmhft

contmination (L3fts) ddg üe study

Pameter/ dietry nufient Dry Seson Mem Wet Sedor Med

Coppii (ppm) 10 22 t.0 t12 31 +2 38

Zhc(ppm) 24.91+1.1 12s7641.68

Crudeprc teh(g /4€DM) 110.00+3.50a 1& '00+420b

hsoMlecondensed hnnin 32.75+l O8a 19 35+0 53 b

3.67+0.17b

7.99 +0.2r b
6.50+0.46b
2.51 +0.02b

GAc DIO
Soluble condmsedlmh 4 35 +0 39 a
(cftc DM)
CP:TCTnt io  2 .96+0.194

crohg time 7 62 +0.31a

P6m h€hinü ldae 0.50 j0 03 a

(x 103)

TCT : soluble ild insoluble condensed tmnh cmbhed; cP = crude proteD;

L3 - hehhü hal sbg€ 3i DM = dry materi Mem values b üe sme row md wiü

difierent superscrips (4 b) ffi sigifidtlv G < 0.05) ditrerent'

Tlble2: Liveweight(kg) and percent loss h liveweightof ptesdtrilge goaß 
-

gmd or lrcw* ionuffig cotr&nsed unnh md @ated witl polvethvlene Elvcol

(PEG).

Sqtdbd October

PEG goup
live weight' 21.45+021

No PEG goup
live weighr* 23.42 10.24

PEC relative lo
NoPEGgolp  8 .4+0.16

22.36 +0.26 25.ü +A.n 27.46 +A33 27 39 +0.24

27 )2,0.24 30.25 +0.26 13.47+0.21 1360{21

t7.g{.22 17.3+0.25 l80l+0.25 18.71+012

* htial live weiglt of does wäs 2 1 0 +0.45



2.4 Err{hron indics
mole blood smples were *en monüly tum th€ jugulil veif,s of goats Feviouslv
conditioned ro üe handhg procedws live nl per Soat was 6epiicallv collected

beMee! 6.00 ild 9.00 h into serile 6 ml vacutain€r caps conbinin8 &ops of l0%

EDTA (eüylenedimherebaacetic acid) anticoagulmt, mixed well, clearlv labelled

üd ilainhhed m jce (0 - 4'c) until ilalys€d with 24 I An autonated electotric

coüter (B€don-Dichon, USA) calibratd 10 the sh of tual cells was emlloved

for üe detembdon of packed celluld volme (PcV), laemoglobin (tS) dd red

blood cells (uc). The PCV values were asceded with the micro-haematocrit

meüod. fte mee capsuld volmes (McV). ned capsuld haemoglobh (MCH), nd

mean capsular haemoglobif, con€€ntrations (MCHC) were detemhed usiog the

procedues of colEs (1986). Total plöna protein was measued by a reftactometd

(Hercaß, Gemany) after cendtugtion of üe blood in a dcrohaemtocfrt tube ad a

plilna tup tum just above üe mc h€ detr on üe retuctometer pdsm for readhg

Plsma fibinogen content w6 demhed by ditr€ftnc€ betueen tod Pl6na foteü
conten! ild t@l fibtrogen ftee plMa roteh value. Pldma was fieed of fibtuogen

by precipitation a! 57"c for 3 minubs md rc-cenfitu8sdotr ws done the.eafter'

2.5 Sbtbtical snslyds
croup compdson te$s were done using the Sipastr satßfical package (Jsdel

cory. USA., I 995). Ditrerenc€s betueen }aenatological hdices of fte goab h üe so

teatment groups were tested for sipificmce by ualysis of vriece (ANOVA).

hrkey te$ was üsed for all pair"wise com!trisons of the meü resporses across

nol$s of ge*atior wiüh a ftamst goup. A Prcbability of < 0.05 was considered

sisfrcanr md resulb were presented s nem + stildild €do. ofüe n€m G e m )

3 Rsulb
3.1 Eryüroc$ic iDdices
Figües 1. 2 dd 3, and Table 3 summilbe the results of th€ *udy. Erythrocyte

populations (millions / Fl) fluctuated beseen 7 md 12 in goaß ofüe PEG goup

reC couß h ds pup tupped below tl€ physiolo8ical linit düng üe frfr monü

of eesbtion (Iig. I ). Conhol goab susbhed a nomd mC coüt tuoughout gesbtiotr,

mghg ftom 10.7 to 15.92 milion / Fl. Mean SC coub were 9.07 + 0.82 (PEC

pup) ard 12,54 + 0.94 (contol pup). ruC couts of de 2 gouls were sisfficmdv
(F0.05) ditrerert. Blood ha€moglobh conteil (Fig. 2) sisificetly (p<0.05) &opFd

below üe plysiologicai lhil in ft€ 4ü md 5S months of g$b6on. m content h üe

contol goaß rmahed wiüh the physiological mge ft leveh h the PEG group

avemged 8.55 + 0.61 td, md rmsed ftom 6 9 ro 10 5 s/dl Mee PCv (%) values of

üe PEG goup ruged bseen 18.50 md 30-33 wü a ilem of 21.99 + 2 21 fr k ws

si$ificiltly lower ftm that of üe contol soup (nem = 29.54 + 0.81). Pcv h üe

PEG eroup &opped below the physiolosical lhit (Fig. 3) duhs üe last phase of
geststion. fre PCV of üe contol Sup Bged beMe€n 27 md 32 5%. ftm were !o

significmt diffe.ences between üe MCV, MCH. MCHC values ofthe 2 groups

throughoDt  the  exper iment  (Tab le  3 ) .  A l1  exp€r imenta l  goaß main la i red  th€
physiological values ofthese pdm€teß thoughout üe study. Withh tre contol
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group, montlly fluctuations h all the Pemeeß nesmd üd Dd ditrs sigificildv

0>0.05) aüoss Sesbtion. Howevel PCV. Hb and BC values of goaß in the PEG

goup duriDg the 5th month of gestation were sigificmdv diffq€il (p< 0 01) fton

th6e obseNed dffig oüer motrtu h üe sile goup.

3.2 PlasD! P.ot€itr
Table 4 smadsesüeresulß of pl6naprotein cheges duhgüe studv. Thepldna

proteh h the PEG goup tuPPed (p<0.05) below üe Physiological value bv 400 mg

amg te tasr vo monus of gesbtion. In addilion, üe plasma protein : fibrhogen

€tios of I1.6 dühg üe fod montl of gestation md 10 8 ddg the fitu monü wffi

belowüeddcallevehforabsolutelackofhypoprotenenia(Table4) PlasmaPlotem

concenhtion of lhe PEG goup rmged beNeen 5.6 md 6 6 8/d wjü a nean of 6 06

s/dl, whle b üe contol goup, ii mged fion 6 2 !o 6.7 s/dl wiü a n€an of6 36 s/d]

fte mtio oftotal p.oteb lo lüdnogen in üe plöma ofgoab h the PEC Soup tup!€d

below üe criticJ marsin for absolute nomal blood Protein conc€ntalion (Table 4)'

and mged betueen I 0 and I 2 8/dl in üe löt 2 monfis of ge*ation

Trble 3: Med capsulil volume (McV), meü capsuld haenoElobh (McH) and mem

(aoru la r  haemos lob in  con(enra t ron  (vCHCr  o l  p reeoao l  range goats  g razed on

r,ä"* conainus conoensed rannins ano Feareo q iü polvdvlene gl'(ol tPEG)

Iune July Augu$ SePl

24.33
+  0 . 5 9
24-50
!0.66
t6-25

23 5 20.00 21.60 22.32MCV*

lifte (fl)
Contol 24.E0
Group +0.85

Physioloetal l6-25

40.65 +0.71 +1.03 +0-54
23.60 22.22 23.00 23.20
+0.92 +1.14 +0.82 *0.65
t6-25 16-25 16-25 16-25

r1.00
22.20
+0.42
t6-25

W  
L P E c g o p  

6 1 0  6 u  #
(r s.e.m) +0.40 +0-29 +0 39

inpicogam Contul 7 12 7.38 7.43

Qg (no  PEG)  +0.31  +0 23  +0 41

PhrsDlogicd 5_8 5-8 !E

+0.46 +0.53 4.30
6.02 7 .00 6.19
+0.20 +0.43 !0.23
5-8 5-8 5-8

6 , 1 0

7 . 1 0

5-8

(+ s.e.m) 
- 

+0.45 +0.52 +0 87 *0 91 r0 5t +0'64 +0 52

i n g / d l
conhl 2911 3162 3312 3210 3l15 3374 32a0
(no PEC) +0.61 +0 70 +1.00 { 71 +0 86 +0 83 +0 74
ihysiologtd 28-34 28-34 28'34 28'34 28'34 28-34 28'34

t - MCV. MCH, MCHC values of üe 2 gouPs tuoughout the exPerimenl de nor

liFFificandy (p>0.05) ditrerent. 
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TrDle 4; Plsma protein (m8/dl) dd tolal plasaa poteh : fibrhosetr Etio h preSml

rmEe goab ped oD browse conttug cotdmsed @h ed teated with

polyeüylene slycol (PEG).

Group PffieLer June Julj Augul Sepr ' Otuber r

PEc goup Totalpldmaproteh 6.0 6.6 6.3 5.8 5.6
(x l0r)

t70.00 410.00 400.00 450.00 520.00

NoPEG goup Totalpldnaprotein 6.20
(contul) (x 10)

Plsmafütuogen 3E0.00

6.20 6.70 6.20

400.00 390.00
16.30 15.90

404.00 410.00
15.60 15.1016.30

PP = tobl pldmä probh; F = plasma füdno8en; PP:F - plana proteh : fibrhogen

t = PP values beMeen goups h September and Oolober were sisnifice{y (p<0.05)

dtrerflt.
, * = PP:F 6tio for modemte lpprctehemia is 10 , I 5 md for severe

hFoplotehdais < l0 (COLES, 1986)

Nutitionai factors have been advanced as one of the major causes of the low

lroductive pet'omance of small Imhmß h sub"Sdüu Afiica (Aba$a, 1995).
fterefore, plausible explilafions offre possible mechmisms uderlying the etrects of
trutidoml sfts h üese fivesbck n€ hpofrmi fts study h6 dmotrsbted a pre-

pdurient alteration in haematological indices and a subsequent anaemia that ß

trsocia€d wiü üe deaclivalion of brcwse CT hges€d by pregmt mg€ does rcd
fr€ely in a naM rdse ecosy*en. A redlced blood Hb, PCV ild BC level, coupled

wiü a modeFte dtmtim to plasna lrobh conceDhtion of üe goab &ncbed wiü a

CT d€activator (PEG) wd obseiled düng lale pregbilcy (ligs. 1 - 3; Table 4). frere

werc no abnomd chnges h fre MCV, McH dd MCHC vah€s offfe dcs (Table 3).
frerefore. af-fected goaß eSibted a nomocytic nomocbomic ilaenia. The PEG
goup blood m, PCV md ruC leveb went low h üe late sbge of ge$adon. On üe
confrry, cmhl goaß (Do PEG) sustahed nomal hamatological indices tuoughout
gestation (ligs. I - 3; Table 3 md 4).

frere could be several reasons to explah üese obsenations. However, besides a

lotentid deficienry h pdeh utilisadm, fre rapid foetal developneDt demmds and
üe accompayhg competilion for nufienß beseen üe foehl od nal€mal orgmßns
düs üe ddcd ledod of gesBdon (nomally 90- 120 &ys), combined wffi üe nstog
level oflehhfr fe-hfections (Table l) duine the wei season may be implicated.
Nuddoül deficieDcies resulüs fron üe presence ofPEC h üe st ilay rdispose
goaß to üe blod suckbg nematode pilasites leadhg to Ie*age and Io$ ofplasma
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Figure 1-3: Blood erythtocyte co!rß, haenoglobin leveis and packed cellulil

volumes of !.e$mt mnge eoab Wed of, bro{se contüin8 conbsed ld md

&enched wffi polydylene slycol (PEG)

riF.e r: Bloodryüoclte ßBc)coünts

3 1 .
2 1 2

5 1 0
3 E

Figure 2: Blood haenoelobin (ft) level

May Jun,  Ju l .  Aug.  S€P.  0€ t .  Nor

protins hto the gut Dufrng üe studv, Haemochu nemtodes wtr obswed h üe

i^oem*ut eoa; ttu^siar a/. rqqa) ed are d commol cause of reduced dbMü

i . 'domesr ic  ;m ioants  rURo.MRr  er  a /  la88 ' .  Howeter .  conro l  goaß ma)  bave

derived bmefit fiom the 10{ CT levels hgesred duü8 Ssing (Table I) to overcorc

* namru1 
"ff..t 

of m" lnt€mal pdilft;s Dietry CT ß dledtv hplcated h rhe-

frmmt tudhgs beaue no CT adsorbent (PEG) w6 Prcvided to üe conhl sroup of

soats dd all oüer exDeimental factoß r€mained con$mt for d gouPs
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rigür€3r Bloodpacked c€llulevolmes (PCV)

May

8 r o
ü r s
t t o

au g.

M o n t h

FPEGcrdrebüdGp-l

CT at low diew concenhtions (<5% ofDM) improve üe nudtive value ofherbage
by bhdbg to plüt protehs ud protectog frem fron excesive degadation h üe

runen. BFass protein is increased ild essential mino aciö ulilßalion enhanced-
Besides, üe efficiflcy of udlßation of blood üea dtosen h üe fonafion of brctdal
protein ß hproved- Thus, pregnant goaß with reduced protein supply nay sill
overcom€ a onghaL prdeh deficienry 6rcush üe beieficid effecb of cT.

fte fndins of deficieil h@matolosical toüces h the lÄt 2 montu of seshtion (Figs.

I - 3) h goab &enched wifr PEG (üe CT deactivator), b sugge$ive ofüe overall
sigificmce of fed browse cT in 6€ tudonal sEte of üe goat eqahron Fdiculely
dtrg p€do6 of rudtional defidmq in üe natual Suing range lmds. ftis may il
well, have $ra@gic inplications in üe moagement ofgoat feeding and fora8irg
desi$s sdel ditrftrt godudon syslems. Fe$mt goab Sat bave no acces to fresh
brcwse CT h üe fiee ruge sy$m rc potential victims ofmahu$tion ild bcome
pr€disposed to hehinü infectiors md anaemia. fris, nay pdculdly conplicate the
physiological stat6 ofpresilt does. Affected ahals have reduced foraghg thq ffi
we* ed lose weidi ffftby lowetrg üe qlaüty of üe foetu includng iß lwivd.
wentzel e/ al, (1974) obseNed fral üe hcidence ofabodon wd rcduced in flocks
when does were fed for proper size md developmt pior to fre breedhg setron md
duing gesation.

O Se other hmd, üe obsefled alerafions in plasma protebs duhg üe late sbge of
gesbtion mong eoab in üe PEG goup could hdcde eiüer a paüologic, physiologic
or other inducing factor in fte animal\ tunction. lt ß known that protein lack or



deficiency has its most marked effect on plasma gamma globulin and albumin levels 
(Coles, 1986), and a decrease in gamma globulin could lead to a slow build·up or non· 
response of immunological defences among affected goats resulting into impaired 
resistance to disease. However, this study did not focus on examining the various 
plasma protein fractions . 

It has long been assumed that browse feed influences range goat perfonnance by 
simply acting as a major standing feed reserve that su pplies essential nutrients 
particularly during periods of critical shortfaU such as during drought. However, this 
study has examined another possibility, the mechan ism of condensed tannin in the 
browse to enhance the animal's nutrition and thereby enhance their erythron function to 
resist the development of anaemia. The demonstration of browse CT benefits in goats 
under selective feeding in the Ankole range land has considerable nutritional and 
practical significance especially in Uganda where feed ing practices under the 
traditional feeding systems (tethering and free range) are often badly managed. Access 
to optimal quantities of diverse CT'containing browse may not only minimise 
nutritional stress among goats, but also improve physiological (erythron) function to 
enhance product ivity. The study has demonstrated that selective feed ing in the natural 
range ecosystem may expose goats to optimal concentrations of dietary CT with 
resultant beneficial effects. Thus, feed and feed ing management strategies adapted or 
developed for improving goat production, should consider feeding goats on a variety of 
fresh CT .containing browse forages at levels that would elicit the beneficial effects. 

Su mm ary 
To investigate the effect of selectively browsed CT on the erythron function of 
pregnant goats under free range grazing in a natural ecosystem, 30 yearling FI Anglo
Nubian x Mubendc goats (21 ::I: 0.45 kg), were sc reened, dewormed, mated and 
randomly divided into 2 equal groups during a 3 months preparatory phase. During the 
6 months that fo llowed, one group received SO g per goat and day of a CT deactivator· 
polyethylene glyeol (PEG) and the other treated as the control (no PEG). Goats were 
monitored for their nutritional status and erythron characteristics: packed cellular 
volume (PCV), blood haemoglobin (Hb). erythrocyte (RBe) counts, volume per RBC 
(MCV). Hb per RBC (MCH), Hb concentration per RBC (MCHC) and plasma protein. 
RBe counts, blood Hb and pev level in goats treated with the CT deactivator (PEG) 
significantly (p<O.05) dropped below the physiological limit in the 4th and 5th months 
of gestat ion. Plasma protein in the PE G group dropped (p<0.05) below the 
physiological value by 400 mg during the last t\I.'o months of gestation. These result.s 
suggest that under selective feeding in the natural Ankole range land ecosystem, fed 
browse condensed tannin enhance the erythron function of goats in gestation and 
reduce the development of anaem ia. This has practical significance in the management 
of goat feeding, health and production. 
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Kondens ie te  Tann jne  erhöhen d ie  Ery th rozy len funk t ion  und reduz ie ren  d ie
Ausbildug von tuMe h tugeDdetr Ziegen, die auf oslffiaßchen, natulichm

Um den Einfluß von selekiv aufgenommen€n kord€nsieden Tmninen (CT) auf die
FunktioD der rotetr Blutkörpeich€n b€i tragenden Zi€gen utrter tratürlichen
weid€bedingungen 4 utersuchen. wuden über ehe 3-monatige Vorbereitugsphöe
30 Jtuhge der Fl-Genention aus Anslo-Nubim x Muben&-Ziesfl (21 + 0.45 ks)
untersucht, ensumt, belegt und nach den Zufallspfrnzip in ryei gleiche Gruppen
auf8€teilt. Während der darauffolgenden 3 Monate erhielt eine Gruppe
(Vssuchspppe) 509 plo Tier ud Tag das CT-reutalisierende Polyethylenglycol
(PEC). wdnrend die üdere cruppe ds Kotrholl4ppe uDbeled€lt blieb. Die Tiere
\rudm beobachtel im Hinblict auf ihren Emtugsashd ud ihre Ery4hro4tn-
Char*terist*, wobei folgende Blutpilameter emitelt wurdeDr Htuatokit(Pc\.1.
BlulHänoglobin (Hb), Erythrozytetrzahl(RBC), VoluneD pro RBc (Mcv),
Hdmos lob in  p ro  RBC (MCH) .  Hb-Konzent ra l ion  pro  RBc (McHc)  ü !d
Plasmaprcteh. reC-ZüI, Bluffioglobh ud Zetlvolmemerge sden utei die
physiologiscle Grcüe wft€nd d€s 4. md 5. Ttuhtigk€itsnonats sipifikt (!<0.05)
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