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ABSTRACT 

Blood samples were ob tained f rom 70 European wild hogs (Sus 

seE_�) ,  of whic.h 33 were live�trapped in the Great Smoky Mountains 

National Park and 37 were reared in captivity on f arms 111hich were 

geographically proximal to the mountains . 

Anticoagulated blood was analyzed for erythrocyte sed imenta­

tion rate , red blood cell count , white blood cell count (total and 

d ifferential) , packed cell volume , hemoglob in concentration and 

platelet count, The values for mean corpuscular volume and mean 

corpuscular hemoglobin were calculated . Sera were analyzed for 

chloride1 potassium , sod ium , glucose , blood urea nitrogen , total 

serum protein, albumin� alpha , beta and gamma globulins. The 

albumin/globulin ratio was calculated . S tatistical analyses in the 

form of analysis of variance (P < 0.05) were performed on the data. 

Wi th the exception of serum sodium , significant sex d if f er­

ences were not f ound. Subadult free-roaming hogs were higher than 

adults f or red blood cell count , whi te blood cell counts , packed 

cell volumes" hemoglob ins and platelet counts . The ratios o f  ltJhite 

blood cells in the differential counts were the same , though sub­

adults had slightly fewer neutrophils and s l ightly more lymphocytes . 

Among the pen-reare.d animal s ,  values for the diff erent categories 

(i . e . $  age or sex) were more s imilar to one another with f emales 

having slightly higher sedimentat ion rates , white blood cell counts 

and platelet counts than males , and adults having somewhat higher 

values than subadults for all hematolog ical parameters except per­

centage of neutrophi1s , mean corpuscular volume and mean corpuscular 

iii 
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hemoglobin, Serum biochemical values f or male , free-roaming hoge were 

slightly higher than females with the exception of glucose. Among 

adult and subadult, f ree-roaming hogs , only the total serum p rotein 

was significantly higher in the adults. Serum values of male and 

female pen-reared hogs were similar though the females had some\Jhat 

higher le·,rels of total serum protein and albumin . Adult , pen-reared 

hogs had slightly higher levels o f  potas sium , sodium and beta glob­

ulins and significantly higher level s of total serum p rotein than 

subadult s, Analysis of variance of the data indicated that location 

(i.e. , free-roaming versus pen-reared) had a significant inf luence 

on p latelet counts, neutrophil and lymphocyte counts , potas sium , 

sodium , glucose , blood urea nitrogen , total serum protein , alpha , 

beta and gaiTL.'1la globulins . The inf luence o f  sex was signif icant only 

on sodium level s. Age apparently exerted a significant inf luence on 

p latelet counts1 chloride , sodium, total serum p rotein , albumin and 

the gamma globulins . 

It is postulated that the dif ferences mentioned above may be 

largely accounted for by dif ferences in hematopoietic development, 

dif ferences in rea c t ion to stress and exc itement , and d i f ferences in 

locational mil ieu. 
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CHAPTER I 

INTRODUCTION 

Data for hematological parameters is basic to an understanding 

of the biology of any species of wild animal. Until recently , howeve r ,  

such information was documented only for domestic and laboratory an­

imals. This dearth of knowledge is being rectified by an ever inc reas­

ing number of researchers. Le ss than ten pap ers were published in 

journals in the United States regarding hematological values of free­

living, North American mammal s ,  between the years of 1951 and 195 5.  

There were slightly more than ten such papers in the years 1961-62 

and at least ten in the single year o f  1970. 

Bats (Lidicker and Davis , 195 5 ), kangaroo rats (Gj onnes and 

Schmidt-Nielsen , 1952) , woodchucks (Faust and Parpart , 1961), deer 

(Cowan and Bandy , 1969 and Pritchard , Hal ewitz and Kitchen , 1963) 

and whales (Ridgeway , Simpson , Patton and Gilmartin , 1970), are some of 

the wide variety of mammals on which hematological studies have been 

conducted. Howevez, no report of hematological data for the Europ ean 

wild hog (Sus s�2:of�) could be found . This anima1 has come to assume 

a status of some economic importance as a game species in certain 

geographical areas and may reasonably be expected to become more 

significant in the future. 

This study was undertaken to establish basic blood and serum 

parameters for free-roaming European wild hogs . It was intended to 

differ further from many such studies by examining as many routine 

blood variables as was feasib le and by involving as many samples as 

l 
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could be collected and studied within one year . Rarely does the oc ca­

sion arise to contrast a wild, exotic game animal with its domestic 

counterpart of the same genus and species. After this proj ect was 

initiated, the opportunity developed to obtain samples from allegedly 

purebred European wild hogs which had been reared in captivity for 

several generations. lt was thoughc that this latter group of swine 

might serve as a middle ground of comparison between genuinely wild 

hogs and the values obtained for various domestic breeds. No assump­

tions are made regarding the genetic purity of either the f ree-r oaming 

or the pen-reared wild hogs. Although it has been shown that ther e is 

a diff erence in the chromo some numb ers between the domestic and wild 

swine (Rary , Henry, Hatschke and Hurphree , 1968) , no attempt was made 

in this study to elucidate the exact genetic makeup of the animals .  

Pre sumably the mean racial purities o f  the free-roaming and the pen­

reared hogs were similar enough for the comparative purposes of this 

proj ec.L 

The animals designated as free-roaming in this study represent 

a population which has become est-ablished in the Great Smoky Mountains 

National Park (hereafter called GSMNP), Ac c or d ing to Linzey and Linzey 

(1971)c these hogs are descended from 13 young swine imported from 

Europe in 1912 and which sub sequently escaped from a private preserve 

on which they were kept, They were first rep ol:'ted in the GSMNP in 

195 9, The GSMNP covers approximately 800 square miles and is roughly 

bisected by the rugged terrain of the Appalachian Mountain chain . 

Although the GSt·lNP includes portions of three Tenne ssee counties 

and two North Carolina counties� all animals used in this proj ect were 
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acquired from the Tennessee area. The pen-reared hogs came from two 

Tennessee counties, Honroe and Sevier, According to their owners, 

these were also direct descendants of the original European swine. 

These pen - rear ed animals. ultimately destined for hunting purposes, 

are closely protected from admixture with free-roaming feral hogs. 

3 

No attemp�:. is made to domesticate them , howevec. Rarely is any 

selective b r eeding practic ed nor are newborn or smaller pigs protected 

from the aggressions� sometimes fatal, of mature hogs . 

Although these data may not represent normal values, having 

been taken from animals under the stress of handling, animals sampled 

for this study were apparently healthy, typical specimens. The val­

ues herein may prove of interest or worth as a guide to the actual 

values or as a basis for future research. lt would be virtually 

impossible to obtain blood samples under similar field conditions 

without introducing stressors. A study of domestic swine by Kornegay 

( 1967) indicates that even tranquilization is of no benefit in the 

above regard. Also� the necessity for holding samples under refrig­

eration for varying lengths of time prio r to laboratory testing pre­

cludes the representation of these values as unchallengable. It is 

to be expected, howe;;er, that other researchers must undoubtedly be 

faced with much the same diffu:u. lties . 
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CHAPTER I I 

HATERIALS AND METHODS 

The 70 animals used in this study were comprised of 33 wild , 

free-roaming hogs and 37 wild hogs which were pen-[eared. The 

opportunity to obtain blood from the free-roaming hogs came as an 

adJunct to an o t he r study which neces sitated Live-trapping the animals 

within the boundaries of t he GSMNP. 

Ages were determined by dental formulae examinations (Hatsc.hke , 

l96n or in some instances, by personal records of owner.s of pen­

reared stock, Ages among the free-roaming hogs ranged from approx­

imately six weeks to greater than 26 months, with the majority 

between six and 20 months. All of the pen-reared animals were within 

this latter range, For statistical considerations , the division 

between adults and subadults was a rbitrarily made at 10 months. It 

was felt that the majority of the parameters under study would be 

stabilized beyond this age. Miller, Ullrey , Ackerman , Schmidt , Luecke 

and Hoefer ( 196la) reported that ';ar ious erythrocyt i.e values assumed 

stabJe ad•llt levels in hogs between 8-ll monthso Miller, Ullrey , 

Ackerman , Schmidt, Hoefer and Luecke (19 61b) noted a similar matura­

tion for serum protein values. Although the arbitrary division made 

in this study must inevitably introduce some bias , it did allow f.or 

the most equitable sample sizes. A prepon derance of adults resulted, 

but increasing the age a.t which the division was to b e  made did not 

seem justifiable, 

4 
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The numbers of individuals of each sex were more similar than 

the numbers of adults and subadults, A few (three) free-roaming sows 

were nursing litters of piglets and at least two others were thought 

t .. J be in mi.d�pregnancy. All of the pen-re.ared females sampled were 

nulliparous, 

The first samples were collected in February 1971 and sampling 

was terminated in early Dec ember of the same year, The times o f  

sampling of the free-roaming hogs extended throughout all climatic 

seasons of the one yea r o  although a much limited number were trapped 

in the hotter months (August-October). All of the pen-reared pigs 

were sampled in the late fall of 197L Twenty-four o f  the p en�reared 

hogs were from one farm. The degree of familial relationship of this 

group was not known with any accu racy� although it was believed that 

they were relatively outbred, the herd having been only recently 

assembled with animals from widely separated localities. Ten of the 

remaining pen-reared hogs came from another farm and were members o f  

5 

a herd which had been in existence for a much longer time, No histor­

ical data were aijailable for the remaining three pen-reared pigs. 

Blood was d r awn from the anterior vena c.ava (Carle and Dew­

hi.rst , 1942) , using 18 gauge X 4 inch hypodermic needles with a 

Vacutainer-Luer adaptor attached between the needles and the 1 0  milli­

liter Vacutaine rs (Becton-Dickinson) into which the blood was collected. 

Two of these vacutainer tubes were used for each sampling, One tube 

contained potas sium oxalate anticoagulant for cellular hematology and 

the other contained no additive , allowing the blood to clot. Serum 

was obtained after the clot had fully retracted. The animals were 
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restrained, dorsally recumbent , throughout the sampling p rocedure .  

Blood f ilm smears for dif ferent ial enumerat ion of white blood cell s 

were typ ically made with a drop o f  blood from a per ipheral ear vein . 

These smears were st ained in the usual manner with Wr ight ' s  blood 

stain, As soon as possible after collect ion , cellular studies were 

p erf ormed . Al so at this t ime , the serum was removed from the 

clotted tub es by centrifugat ion and frozen at -4° Cent igrade for 

later analyses. 

A Model F Coulter Electronic Cell Counter was u sed for the 

red and white blood cell counts (We ide , Trapp , Weaver and Lagace , 

1962 and Wisecup and Crouch , 1962 ) . The set t ings used on the 

Coulter Counter were : att enuat ion , l; aperture , 8; threshold , 1 1  

and APC current , 0 . 8 .  Leukocytes were determined from a solut ion 

of 2 0  microliters of blood in 10 milliliters of Isoton ( Sc ient if ic 

P roduct s) . A 100 microliter al iquot of this solution was then 

dilut ed to 10 mill iliters with Isoton and used for the erythrocyte 

count sc Bef ore count ing the leukocytes , two drops of Zap- I soton 

(Scient if ic Product s) were added to the solut ion to lyse the red 

cells, 

The standard cyanmethemoglob in technique of Drabkin (1954) 

was utilized to det ermine values for red blood cell hemoglob in 

content . Twenty microliters o f  bl ood were added to f ive milliliters 

o f  the prepared reagent (Hycel ) .  Standard izat ion was accomplished 

using a commercial cyanmethemo glob in standard (Hycel ) .  Samples were 

analyz ed spectropho tometr ically using a Model 1 3 9  Hitachi UV-VI S  

Spectrophotometer . 

6 
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The hematocr its (packed cell volumes )  wer e  determined by a 

micro-method s imilar to Guest (1934 ) ,  us ing capil lary tubes , a 

Microhematoc r it Centrifuge (Adams) and a circular reader ( Inter­

national ) .  The average of two determinations was reported as the 

hemato crit value for each sample. 

Platel ets were counted by phase microsc opy following the 

method of Brecher ( 1953 ) . A Br ight-Line phase hemacytometer (A/0 

Spencer )  was used . Dilutions were typ ically made with red blood 

cell d iluting p ip ettes .  Diluent , one p erc ent ammonium oxalate , 

was added and the p ipettes were ag itated on a p ipette shaker 

(Yankee )  for f ive minutes, The hemacytometer was then charged and 

allowed to stand in a pre-mo istened Petr i d ish for 15 minutes before 

counting, 

Erythrocyte sedimentation rates were measured after one hour 

in disposable Wintrobe Sed-Rate tubes . 

D ifferential white cell counts were made on the Wright ' s  

stained slide smear s, One hundr ed cell s ,  under o il immers ion , were 

counted on each slide . 

7 

The serum samples were analyzed for sod ium, potas sium, chlorid e ,  

blood urea nitrogen and glucose us ing an Auto-Analyzer , SMA 6/60 . 

Total serum p rote in was measured with a r efractometer (National) . 

Protein electrophoresis was accompl ished with cellulose acetate mem­

branes (Beckman) electrophoresed for 2 0  minutes at a potential of 1 2 0  

VDC, After staining and clearing , the memb ranes were sc anned util iz ing 

an appropriate dens itometer (Beckman ) and the percent values were then 

calculated for albumin and the alpha, beta and gamma globul ins . (Beck­

man Electrophoresis Manual , 1 9 6 5 ) . 
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The values for mean corpuscular volume , mean corpuscular hemo-

glob in and albumin/globul in rat ion were c alculated using the follow-

ing formulae (Archer , 1965 ) : 

Mean Corpuscular Volume (MCV) - The average volume of a r ed 

blood cell exp ressed in cub ic mic rons. 

(Hematocrit percent ) 
�--------�------------L-----� ------------ X 10 cu mic rons (red b l ood cell count-million per cu mm) 

Mean Corpuscular Hemoglob in (MCH) - The average hemoglobin 

content of a s ingle erythrocyte exp ressed as mic romicrograms. 

8 

= 
(Hemoglob in-gm per 100 ml ) 

mm) 
X 1 0  micr imicrograms 

(red b lo od cell count-mill ion per cu 

Albumin/Globulin Rat io (A/G Rat io ) - The rat io of the percent 

serum albumin to the sum of the percents of the alpha , beta 

and gamma globulins . 

= �----------�(P_ e_r_ c __ en�t __ a_ l�b_ u_m_i_n�) __________ __ 

(Percent alpha + beta + gamma globul ins ) 

The formal method of statist ical analysis was the standard 

analysis of var ianc e for the effects of locat ions (free-roaming vs . 

pen-reared) , age (adult vs. subadul t) and sex (male vs. female) . 

S ign if icance was noted at the 95 percent level of F based upon the 

approp riate degrees of freedom, Similarly , the s ignif icance of inter-

act ions between l o cation and age ,  l o cat ion and sex , and sex and age 

were determined, It was f elt that a mor e  detailed statist ical analysis 

would be unreliab le due t o  the small s ize of certain sample cells . 
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CHAPTER I I I  

RESULTS AND D ISCUSS ION 

General Comments 

The results of cellular hematolog ical and serum analyses for 

the f ree-roaming hog s  are presented in Tables 1 ,  2 ,  3 and 4 .  The 

f irst two tables categorize the animals according to sex and the 

last two accord ing to age .  Tables 5 ,  6 ,  7 and 8 present the same 

data for the pen-reared hogs in a s imilar manner . In Tables 9 and 

10 are contained the overall values for all sexes and ages o f  f ree­

roaming and pen-reared hogs, In Tables 11 and 1 2 , the normal 

hematolog ical and serum biochemical values for d omestic swine , as 

reported by var ious researchers , are presented . The numbers of  

animals comprising each category are shown in the f ir st eight 

tables to emphasize the sample size  upon which the stati stical 

analyses were mad e ,  

Examination of  Tables 1 through 8 reveal s that , for most 

values , there were no marked diff erences between males and f emales . 

This will later be shown to be statistically ver if ied. Stud ies on 

domestic swine have l ikewise ind ic ated a general ab sence of sex 

diff erences for s imilar data (Calhoun and Smith , 197 0; Craft and 

Moe , 193 2 ) . On the other hand , there are several observable d if­

ferences between age categor ies in these tables which are statis­

tically s ignif icant, 

9 
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TABLE 1 

VALUES FOR CELLULAR BLOOD PARAMETERS OF FREE-ROAMING 
EUROPEAN WILD HOGS BY SEX 

10 

Number o f  MALE FEMALE 
Determination male/female Mean S . D .  Mean S . D .  

Erythrocyte sed imen- 2 6/16 4.73 4 . 2 2  7 . 5 6 1 2 . 3 9 
tat ion rate (nun/hr) 

Erythrocyte c ount 2 6/1 6 7 . 2 1 1 . 52 7 . 36 1 . 48 
(mill/ cu nun) 

Leukocyte count 2 6/16 11 . 48 4 . 45 13 . 48 4 . 5 5 
( thous/cu nun) 

Packed cell volume 26/16 3 8 . 88 6 . 6 9 3 9 . 25 7 . 8 6 

Hemo glob in 26/1 6 14.73 2 . 57 14 . 96 2 . 58 
(gm/100 m1 ) 

Platelet count 2 6/16 310 . 81 271 . 81 3 4 3 . 25 3 3 5 . 04 
( thous/cu nun) 

Dif f erent ial (%) 

Neutrophils 26/16 53 . 27 19 . 64 57 . 25 16 . 87 

Lympho cytes 26/16 4 2 . 1 9 1 9,73 3 8 . 56 1 4 . 3 9 

Monocytes 26/16 3.12 2 . 9 9 2 . 6 9 2 . 57 

Eo s inophi1s 26/16 1 . 38 2.06 1 .  75 3.13 

Basophils  26/16 0 . 1 2 0 . 4 3 0 . 0  0 . 0  

Mean corpuscular 2 6/1 6 54.85 7 . 78 5 3 . 88 7 . 00 
volume 

Mean corpu scular 2 6/16 2 0 . 9 6 3 . 23 2 0 . 56 2 . 53 
hemoglob in 
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TABLE 2 

VALUES FOR SERUM PARAMETERS OF FREE-ROAMING 
EUROPEAN WILD HOGS BY SEX 

Number o f  MALE FEHALE 
Determination male/female Mean S . D .  Mean 

Chlorid e  19/12 97 . 1 0 4 . 88 97 . 08 
(mEq/1) 

Potassium 15/1 2  7 . 02 1 .  92  6 . 48 
(mEq/1) 

Sod ium 1 9/12 142 . 11 4 .  71 1 41 . 83 
(mEq/1) 

Glucose 19/12 129 . 8 9 5 3 . 80 1 5 6 . 75 
(mg %) 

Blood urea nitrogen 19/12 1 0 . 4 2 5 . 81 10 . 67 
(mg %) 

To tal serum protein 25/16 7.23 1 . 3 6  7 . 01 
(gm/100 ml) 

Albumin (%) 2 5/1 6 4 8o38 3 . 62 48 . 4 9 

Alpha globulins (%) 25/16 1 6 . 5 2 2 . 56 1 6 . 70 

Beta globulins (%) 25/16 2 2 . 60 4 . 50 2 2 . 64 

Gamma globulins (%) 25/16 12 . 4 8 3 . 03 1 2 . 18 

Albumin/Globulin 25/16 0 . 8 6 0 . 25 0.97 
ratio 

1 1  

S . D. 

3 . 2 9 

1 .  64 

3 . 27 

45 . 5 0 

3 . 08 

0 . 72 

4 . 96 

1 . 5 2  

2 . 81 

3 . 2 9 

0 . 2 0 
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1 2  

TABLE 3 

VALUES FOR CELLULAR BLOOD PARAMETERS OF FREE-ROAMING 
EUROPEAN WILD HOGS BY AGE 

Number o f  ADULT SUBADULT 
Determination adult/subadult Mean S . D .  Mean S . D .  

Erythrocyte sed imen- 2 8/14 6 . 93 9 . 56 3 . 5 7 4.43 
tat ion rate (mm/hr) 

Erythrocyte count 2 8/14 6 . 7 2 1 . 34 8 . 3 6 1 . 1 6 
(mill/cu mm) 

Leukocyte count 28/14 11 . 64 3 . 89 1 3 . 4 2 5 . 5 9  
( thous/cu mm) 

Packed cell volume 28/14 3 6 . 61 6 . 24 4 3 . 86 6 . 24 

Hemoglob in 28/14 14 . 17 2.61 16 . 11 1 .  91 
( gm/1 00 ml) 

Platelet count 28/14 2 6 7 . 68 2 68 . 7 1 4 3 4 . 14 3 20 . 2 2 
( thous/cu mm) 

Dif ferent ial (%) 

Neutrophils 2 8/14 56 . 04 19 . 2 3 5 2 . 2 8 1 7 . 44 

Lymphocytes 28/14 3 9 . 7 5 19 . 2 1 4 2 . 93 14 . 98 

Honocytes 28/14 2 . 93 2 . 9 9 3 . 00 2 . 54 

Eos inophils 2 8/14 1 . 3 2 1 . 98 1 .  93 3 . 34 

Basophils 28/14 0 . 11 0 . 4 2 0 . 0  0 . 0 

Mean corpuscular 2 8/14 5 5 . 3 2 7 . 88 5 2 . 7 8 6 . 34 
volume 

Mean c orpuscular 2 8/14 2 1 . 4 6 3 . 2 1 19 . 50 1 . 83 
hemoglobin 
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TABLE 4 

VALUES FOR SERUM PARAMETERS OF FREE-ROAMING 
EUROPEAN WILD HOGS BY AGE 

1 3  

Number o f  ADULT SUBADULT 
Determination adul t/subadult Mean S . D .  Mean S . D .  

Chloride 25/6 96 . 4 0 4 . 18 100 . 00 3 . 5 8  
(mEq/1) 

Potassium 2 1/6 6 .  7 7  1 . 87 6 . 83 1 .  62  
(mEq/1) 

Sod ium 25/6 141 . 3 6 3 .  7 0  144 . 67  5 . 24 
(mEq/1) 

Glucose 2 5/6 139.8 8 5 5 . 9 7 142 . 00 3 1 . 52 
(mg %) 

Blood urea nitrogen 2 5/6 1 0 . 4 0  5 . 1 9 1 1 . 00 3 . 63 
(mg %) 

Total serum protein 2 7 /14 7 . 2 8 1 . 35 6 . 88 0 . 54 
(gm/100 ml) 

Albumin (%) 2 7/14 4 7 . 4 5 3 . 44 50 . 3 1 4 . 8 0 

Alpha globul ins (%) 2 7/14 16 . 28 2 . 1 7 1 7 . 18 2 . 18 

Beta globulins (%) 2 7 /14 2 2 . 88 3 . 64 2 2 . 1 0 4 . 42 

Gamma globul ins (%) 2 7/14 13 . 38 l. 7 3  1 0 . 3 9 4 . 14 

Albumin/Globul in 27/14 0 . 9 2 0 . 1 2 0 . 88 0 . 3 7 
rat io 
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TABLE 5 

VALUES FOR CELLULAR BLOOD PARAMETERS OF PEN-REARED 
EUROPEAN WILD HOGS BY S EX 

14 

Number o f  HALE FEMALE 
Determination male/f emale Mean S . D .  Mean S.D . 

Erythrocyte sedimen- 1 8/19 3 . 00 3 . 1 6 4 . 84 3 . 3 0 
tat ion rate (mm/hr) 

Erythrocyte c ount 1 8/19 7 . 7 8 0 . 68 7 . 6 6 1 . 07 
(mill/ cu nun) 

Leukocyte count 18/19 1 7 . 7 3 4 . 1 0 19 . 85 14 . 35 
(thous/cu nun) 

Packed cell volume 18/19 4 2 . 3 3 3 . 6 0 4 2 . 0 0 4 . 1 5 

Hemoglob in 18/1 9 15 . 34 0 . 96 15 . 11 1 . 4 6 
(gm/100 ml) 

Platelet count 18/1 9 385 . 94 255 . 2 3 448 . 4 2 3 0 2 . 7 8 
(thous/cu nun) 

Different ial (%) 

Neutrophils 1 8/19 3 7 . 7 2 7 . 4 6 3 7 . 05 8 . 44 

Lympho cytes 1 8/1 9 5 5 . 94 5 . 96 5 5 . 4 7 9 . 25 

Mono cytes 18/19 3 . 1 7 2 . 6 6 3 . 2 6 2 . 13 

Eosinophil s  18/19 3 . 1 7 3 . 2 8 4 . 05 4 . 89 

Basophils 1 8/1 9 0 . 06 0 . 24 0 . 05 0 . 23 

Mean corpuscular 1 8/1 9 54. 6 7  3 . 96 55 . 3 7 5 . 02 
volume 

Mean corpuscular 18/1 9 19 . 89 1 . 4 1 1 9 . 95 1 .  75  
hemoglobin 
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TABLE 6 

VALUES FOR SERUM PARAMETERS OF PEN-REARED 
EUROPEAN WILD HOGS BY SEX 

Number of MALE FEMALE 
Determinat ion male/female Mean S . D .  Mean 

Chloride 15/18 100 . 27 3 . 84 100 . 11 
(mEq/1) 

Potassium 15/18 8 . 75 0.68 8 . 61 
(mEq/1) 

, Sod ium 15 /18 142 . 07 3 . 73 14 0 . 72 
(mEq/1) 

Glucose 15/18 92 . 73 17 . 75 8 9 . 17 
(mg %) 

Blood urea nitrogen 15/18 15 . 87 2 .  72 12 . 56 
(mg %) 

To tal serum pro tein 17/19 8 . 84 1 . 23 9 . 12 
(gm/100 ml) 

Albumin (%) 17/19 28 . 89 9 . 83 2 6 . 83 

Alpha gl obulins (%) 17/19 14 . 07 2 . 8 9 13 . 85 

Beta globul ins (%) 17/19 3 9 . 9 9 11 . 4 2 4 3 . 8 2 

Gamma globul ins (%) 17/19 17 . 04 3.51 15 . 52 

Albumin/Globulin 17/19 0 . 4 3 0 . 24 0 . 3 9 
ratio 

15 

S . D .  

4 . 48 

0 . 92 

3 . 16 

17 . 13 

2 . 73 

1 . 2 9 

8 . 2 0 

2 . 82 

8 . 8 3 

3 . 6 6 

0 . 19 
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TABLE 7 

VALUES FOR CELLULAR BLOOD PARAMETERS OF PEN-REARED 
EUROPEAN WILD HOGS BY AGE 

1 6  

Number o f  ADULT SUBADULT 
Determination adult/subadult Mean S . D .  Mean S . D .  

Erythrocyte sedimen- 3 1/6 4 . 35 3 . 3 9  1 . 83 2 . 04 
tation rate (mm/hr) 

Erythrocyte count 3 1/6 7 . 84 0 . 9 0 7 . 12 0 . 63 
(mill/ cu mm) 

Leukocyte count 31/6 19 . 4 3 11 . 2 5 15 . 67 5 . 76 
(thous/cu mm) 

Packed cell volume 3 1/6 4 2 . 77 3 . 72 39 . 00 2 . 97 

Hemoglob in 3 1/6 15 . 3 6 1 . 2 9 1 4 . 5 2 0 . 54 
(gm/100 ml) 

Platelet count 3 1/6 4 3 2 . 64 2 9 9 . 77 3 4 2 . 50 106 . 85 
( thous/cu mm) 

Diff erent ial (%) 

Neut rophils 3 1/6 3 6.35 7 . 67 4 2 . 67 7 . 3 1 

Lympho cytes 3 1/6 5 6 . 06 8 . 24 5 3 . 83 4 . 07 

Monocytes 3 1/6 3 . 4 5  2 . 32 2 . 00 2 . 4 5 

Eo sinophi1s 3 1/6 4,03 4 . 23 1 . 50 3 . 21 

Basophils 3 1/6 0.06 0 . 25 0 . 0  0 . 0  

Mean corpuscular 31/6 5 5.00 4.79 5 5 . 17 2 . 71 
volume 

Mean corpuscular 31/6 1 9 . 77 1 . 5 6 2 0 . 67 1 . 51 
hemoglob in 



www.manaraa.com

TABLE 8 

VALUES FOR SERUM PARAMETERS OF PEN-REARED 
EUROPEAN WILD HOGS BY AGE 

17 

Number o f  ADULT SUBADULT 
De terminat ion adul t/subadult Mean S . D .  Mean S . D .  

Chloride 2 9/4 9 9 . 90 4 . 13 102 . 25 4 . 19 
(mEq/1 ) 

Potassium 2 9/4 8 . 67 0 . 79 8 . 65 1 . 10 
(mEq/1 ) 

Sodium 29/4 141 . 55 3 . 6 0 13 9 . 75 1 . 2 6 
(mEq/1 ) 

Gluco se 2 9/4 8 9 . 4 5 16 . 97 1 00 . 5 0 18 . 38 
(mg %) 

Blood urea nitr ogen 2 9/4 1 3 . 76 3 . 1 2 1 6 . 2 5 2 . 87 
(mg %) 

Total serum prot ein 3 0/6 9 . 2 0 0 . 98 7 . 93 1 .  95 
(gm/100 ml) 

Albumin (%) 3 0/6 2 6 . 18 5 . 92 3 5 . 9 2 1 6 . 14 

Alpha g lobu l ins (%) 3 0/6 13 . 68 2 . 4 1 15 . 3 2  4 . 4 0  

Beta globulins (%) 3 0.6 4 3 . 80 7 . 8 0  3 3 . 07 16 . 02 

Gamma g lobulins (%) 3 0/6 16 . 34 3 . 2 2 1 5 . 70 5 . 58 

Albumin/Globulin 3 0/6 0.36 0 . 11 0 . 65 0 . 4 1 
rat io 
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TABLE 9 

VALUES FOR CELLULAR BLOOD PARAMETERS OF ALL CLASSES 
OF EUROPEAN WILD HOGS 

1 8  

FREE-ROAMING PEN-REARED 
Determination He an S . D .  He an S . D .  

Erythrocyte sed imen- 5 . 81 8 . 3 1 3 . 94 3 . 3 2 
tat ion rate (mm/hr) 

Erythrocyte count 7 . 26 1 . 4 9 7 . 7 2 0 . 89 
(mill/ cu mm) 

Leukocyte count 1 2 . 2 4 4 . 54 18,82 1 0 . 5 9 
(thous/cu mm) 

Packed cell volume 3 9,02 7,06 4 2 . 16 3 . 84 

Hemoglobin (gm/100 ml) 14,82 2,55 15 . 22 1 .  24 

Platele t count (thous/cu mm) 3 23 . 17 293,89 418.03 2 7 8.5 7 

Diff erent ial (%) 

Neutrophils 54 . 7 8 18.53 3 7 . 38 7 . 8 7 

Lymphocytes 4 0 . 8 1 17,79 5 5 . 70 7 . 7 2 

Monocytes 2 . 95 2,82 3 . 2 2 2 . 3 7 

Eo s inophils 1 . 5 2 2 . 4 9 3 . 62 4 . 15 

Basophils 0,07 0,3 4 0 . 05 0 . 2 3 

Mean corpuscular volume 54,48 7,4 2 5 5 . 03 4 . 4 9 

He an corpuscular hemoglob in 2 0 . 8 1  2 . 9 6 19.92 1.57 



www.manaraa.com

TABLE 10 

VALUES FOR SERUM PARAMETERS OF ALL CLAS SES 
OF EUROPEAN WILD HOGS 

19 

FREE-ROAMING PEN-REARED 
Determination Mean S . D, Mean S . D .  

Chloride (mEq(l) 97.10 4.27 100,18 4 . 14 

Potassium (mEq/1) 6,78 L78 8. 67 0 . 81 

Sod ium (mEq/1 ) 14 2 . 00 4 . 16 141 . 33 3 . 4 4 

Glucose (mg %) 140 . 29 51 . 70 90 . 79 17 . 24 

Blood urea nitrogen (mg %) 1 0 . 5 2  4 . 88 14 . 06 3 . 1 6 

Total serum protein (gm/100 ml) 7 . 14 1.15 8 . 9 9 1 . 25 

Albumin (%) 48 . 4 2  4 . 1 3 27.8 0 8 . 94 

Alpha globulins (%) 16.5 9 2.19 13 . 96 2 . 8 2 

Beta globulins (%) 2 2 . 62 3 . 8 9 4 2.01 10 . 17 

Gamma globulins (%) 12,3 6 3,1 0 16 . 2 4 3 . 6 2 

Albumin/Globul in ratio 0.90 0.24 0 . 4 1 0 . 2 2 
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TABLE 1 1  

NORMAL HEMATOLOGICAL VALUES FOR DOMES TIC SWINE 

Determinat ion 

Erythrocyte 
sedimentat ion 
rate (mm/hr ) 

Erythrocyte 
count 
(mil l/cu mm ) 

Leuko cyt e 
count 
(thous/cu mm) 

Packed cell 
volume 

Hemoglobin 
(gm/100 ml ) 

Platelet 
count 
( thous/ cu mm) 

Dif ferent ial 
Neutrophils (%) 
Lymphocytes (%) 
Honocytes {%) 
Eos inophd.ls (%) 
Basophils (%) 

Age and/or 
We ight 

10-94 da . 

ad, sows 
bacon pigs 

1 0-94 da. 

180 da. 

adult 

6 mo s. 
18 ma s, 

180 da, 

Mean and/or 
Range 

6,7 
7 ,9 
7 , 4  

8-·2 0 
7-20 
1 5 . 9  
1 3,7 

3 9 . 0  
4 6,0 

( 2 0.4-3 2 .9 )  

1 2 .6 
1 5.0 

(14-15)  

4 04 
3 3 0  

(200-250)  
403 

3 9 , 0 
52,1 

3 . 3  
4.5 
L2 

3 0 . 6  
64 . 9  

Source 

Zott , 1 93 1  
Schappes , 1 93 7  
Weide & Twiehaus ,  1959  

Scarborough , 1 931-3 2 
Wintrob e ,  1 951 
Dukes , 1 95 5  

Scarborough , 1 9 3 1-3 2 
Wintrobe , 1951  

Luke , 1953  

Wintrobe ,  1 9 3 4  
Teger is , 1 9 65 
Weid e & Twiehaus , 1959  

Craft & Hoe ,  193 2 
Wintrobe ,  1 951 
Mc Clellan , 1965 

Tegeris, 1965 

McClellan , 1 9 6 5  
Hokmet , 1 9 27 

Scarborough , 1 9 3 1-32 

Craft & Moe ,  1932  
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2 1  

TABLE 1 1  (cont inued) 

Age and/or Hean and/or 
Determinat ion Weight Range Source 

41.0 
4 7.0 

8 . 0  
2 . 5  

<1.0 Dukes, 1955  

Hean Corpus- ( 51.4 ± 4.6 ) Tumbleson, 1 9 6 9  
cular volume ( 59-63) Wintrobe, 1 93 4  

1 0  mos . ( 60 . 5  ± 1 . 4 ) Hiller , 1961 

Hean Corpus- (16,8 ± 1 . 6 )  Tumbleson , 1 9 69 
cular hemo- (21-22)  Wintrob e, 1934  
glob in 10 mo s, ( 1 9 . 9  ± 0 . 5 )  Hiller , 1 9 6 1  
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TABLE 12 

NORMAL SERUM B IOCHEMICAL VALUES FOR DOMESTIC SWINE 

Determination 

Chloride 
(mEq/1) 

Potas s ium 
(mEq/1 ) 

Sodium 
(mEq/1) 

Glucose 
(mg %) 

Blood urea 
nit rogen (mg %) 

Total serum 
protein 
(gm/100 ml) 

Albumin (%) 

Alpha (%) 

Beta (%) 

Gamma (%) 

Age and/or 
Weight 

3 mo s. -ad, 

6 mos, 

1 2  mos . 

.Hean and/or 
Range 

104 
103 

4.7 
5 . 9  

146 
149 

ll8 
( 65-95) 

103 

13 
9 

(17 -20) 

6 . 9  

3 3 . 9  

2 9 . 3  

16,8 

20,0 

6.8 
4 8.6 
1 9.4 
1 2,6 
19.3 

7 . 5  
52 . 7  
1 8 . 2  
1 2 . 6  
1 6 . 4  

Source 

Tumbleson , 1 9 6 9  
Meier� 1963 

Tumbleson , 1 969 
Meier , 1963 

Tumbleson , 1969  
Me ier , 1963  

Tumbleson , 1969  
Eveleth & Eveleth , 1 935 
Tegeris , 1 96 5  

Teger is , 1 965 
Tumbleson , 1969  
McC lellan , 1 9 65 

Tumbleson , 1969 

Miller , 1 9 6 1  
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Hematological Parameters 

The sedimentat ion rates o f  erythrocytes for animals in this 

study were generally higher than rates report ed for dome s t ic p igs. 

Bunce (1954) states that hogs have a faster sedimentat ion rat e than 

mo st other domestic animals and she gives an average rate o f  3.7 

mill imeters after eight hours. Her resul t s ,  however , seemed to be 

based upon tests involving only six animals . The lowest value 

ob tained for the wild hogs was 1 . 83 mm af ter only one hour for the 

subadult , pen-reared p igs (Tab le 7) and the highe st was 7.56 mm/hour 

for f ree-roaming females (Table 1) , There appeared t o  be a t rend for 

female rates to be higher than male and f or adults to have higher 

rates than young, The val id ity o f  this trend may be quest ionable , 

however , in view of the relatively wide range of values as reported 

by other authors studying domestic swine . (Table 1 1). Sedimentation 

rates for wild hogs could reasonably be executed to exhibit a similar 

degree of variat ion . 

Due to their obvious interrelat ionship s ,  erythrocyte count s ,  

packed cell volumes and hemoglob in concentrat ions may b e  considered 

as a composite group of factor s. Thu s ,  this group var ies as a whole 

in the same manner as each component var ies . That is , for example , 

among the data in Table 3 ,  RBC counts for subadul t s  are higher than 

for the adults. S imilarly , the subadult values f or packed cell 

volumes and hemogl ob in concent rat ions are also higher than adult 

values. This concurrence among the three erythrocytic parameters is 

emphasized because it is believed that such agreement aids in valida­

t ing the accuracy of the data. 
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Although the RBC counts , packed cell volumes (PCV) and hemoglobin 

concentrat ions in Tables 1 ,  3 and 7 (pages 10 , 12 and 16, respec t ively) 

are qu ite similar , it may be no ted that there is a striking difference 

between adult and subadult free-roaming hogs f or these values (Table 3 ) . 

That the subadult values are higher is not , in itself , surpri sing as 

McClellan , Vogt and Ragan (19 65) report from their study of miniature 

swine that these values increased from weaning to 9-12 months of age 

and then began to steadily decline , reaching a stable plateau at about 

three years. It is diff icult to explain why this relat ionship is not 

seen in the data f or adult and subadult pen-reared , wild hogs . Hackett , 

Seigneur and Bus tad (1956) , working with Palouse pigs , found a slight 

difference (15 . 00 ± 0.79 vs . 15 . 2 9 ± 0.74) in hemoglob in levels be tween 

those ind ividuals receiving "full-f eed" and those receiving only 70 

percent full-f eed , with the full-fed hogs having the higher values . 

Nevertheles s ,  although differences in diet or other environmental 

fac tors between free-roaming and pen-reared animals might alter the 

erythro cytic values , the ef fect of the alterat ion should be seen in 

the values for both young and old hogs to a s imilar degree without 

masking age-dependent differences. Examinat ion of Table 7 reveals that 

such is not the case , rather the mean values differ by only 72 0, 000 

cells and the adults have the higher value . 

S ince mean corpuscular volume and mean corpuscular hemoglob in 

values were calculated from RBC counts , packed cell volumes and hemo­

glob in concentrat ion , it is to be expected that they should vary 

cons istently with one another and in a def inite relat ionship with the 

erythrocyte parameters . It is interesting to note that , within 
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comparat ive categories , tho se ind ividuals having higher RBC , PVC and 

hemoglob in levels will conversely have erythrocytes with lower mean 

corpuscular vo lumes and lower mean corpuscular hemoglobin values. 

2 5  

The total leukocyte numbers f or wild hogs follow the same 

comparative rat ios as erythrocyte values with the excep t ion o f  male 

and female pen-reared animals ( Tab le 5, page 1 4 ) . In this c omparison , 

the males had sl ightly higher RBC counts , but lower white blood cell 

(WBC) count s .  I t  i s  doub tful that this variat ion can be accurately 

interpre ted , as normal domestic pigs are known to be highly variabl e  

f or to tal l eukocyte values , accord ing to studies by Eikmeier and 

Mayer ( 1 965)o Luke (1953)  found the total WBC count to vary consid­

erably within the same individual pig from day to day and even from 

hour to hour. I t  is likely that any apparent relat ionship between 

RBC and WBC count s is spurious. Of greater intere st is the comparison 

of different ial white blood cell c ounts be tween pen-reared and free­

roaming hogs . I t  may be seen in Tables 5 and 7 (page 1 6 )  that the 

pen-reared animals exhib ited a definite lymphocyt osis . Wirth , Rosmann 

and Benndorf ( 1 9 3 9 )  stated that the white blood cell pic ture o f  young 

and growing hogs was lympho cytic. Luke (1953) found a relative 

lymphocytosis to be normal among domestic swine. Eikmeier and Mayer 

(196 5 )  also reported a lymphocyt ic picture as normal for domestic p ig s . 

The data in Tables 1 and 3 (pages 10 and 1 2 , respectively) , f or free­

roaming wild swine , ind icates a reversal , with neutrophilic white cells  

in  preponderance , regardless of sex or age. The pen-reared hogs fol low 

the lymphocyt ic state typical of domestic swine and the values in 
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Tables 5 and 7 (pages 14 and 1 6 , respec t ively) are almo st a perfect 

numerical inversion of neutrophil and lymphocyte numbers f or free­

roaming pigs. Gardiner , S ippel and McCormick ( 1 95 3 )  stud ied the 

effect s of concrete f loors , dirt and pas ture on white blood cel ls 

and failed to f ind a relat ionship . Regner (1923 ) found that the 

normally lymphocyt ic state was temporarily reversed 2-5 hours af ter 

pigs were fed , but returned in 12-17 hours . The struggl ing and 

concomitant exc itement of the wild hogs during the blood sampl ing 

operat ion might af f ord an explanat ion . Palmer (1917)  f ound that 

exercising normal pigs changed the white blood cell p ic ture from 

lymphocyt ic to neutrophilic, Eikmeier and Mayer (1965 ) f ound that 

transport ing hogs in trucks had a similar effec t . Al though the pen­

reared animal s were somewhat excited at the t ime o f  sampling , the 

amount o f  struggl ing was less , as was the amount of stres s  prior to 

handl ing . This explanation loses some valid ity,  though , in that 

Palmer also f ound an increase in total white cell counts always 

followed the exercise and in this study , the wild , free-roaming hogs 

rout inely exhib ited lower total WBC count s  in all sex and age cat­

egories . It is  possible, though not yet verif ied , that a difference 

26  

in microbial environments of free-roaming and cap t ive swine could 

ac count for mo s t  of the observed differences in leukocyte p ic tures . 

Obv iously the pen-reared animals are more crowded into close contact 

with every other member of the herd and f orced to occupy a much smaller 

territory than the free-roaming hogs, These lat ter are u sually ob­

served in the wild state as solitary animals or in group s seldom larger 

than a family unit, This would presumably prevent fac ile communicat ion 
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of low grade infect ions (especially respiratory) to a large number 

of animal s  from a s ingle or few individual s .  S imilarly , wild hogs 

27 

at large are free to wander and seem to move throughout a large home 

range, Again this reduces the tendency f or infectious microorganisms 

to become concentrated in a small area thereby leading to inevitable 

disseminat ion throughout a herd inhab iting that area . 

Examinat ion of the s tained blood smears at the t ime the dif­

ferent ial whi te blood cell counts were made indicated that poly­

chromatophilia of erythrocytes was c ommon among wild hogs . Wirth 

( 19 3 8 )  found polychromatic erythrocytes to be characteris tic o f  

domestic p i g  blood and Musac chia , Wilber and Gorski ( 1955 ) suggest 

that polychromatophilia is a characteris t ic feature of an imal s of 

the order Rodent ia .  

Serum B iochemical Parameters 

The serum electrolyte (chloride , potas s ium and sodium) values 

in Tab les 2 ,  4 ,  6 and 8 (pages 1 1 , 1 3 , 15 and 17 , respect ively) agree 

wi th tho se given by Meier (1963 ) for domest ic swine, No d ifferences 

between males and females of c omparable locat ion categories are seen 

in Tables 2 and 6, Some rather unremarkable differences between 

adult s  and subadul t s  of comparable categories are apparent in Tables 

4 and 8 ,  although there is no general trend . Tumbleson , Middleton , 

Tinsley and Hut cheson (1969 ) found that serum electrolyte con centra­

tions in miniature swine were variable, but did not change as a 

funct ion o f  change in age . The mean overall sod ium values are similar 

to those reported by Widdowson and McCance (195 6 ) , although the 
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2 8  

potas s ium values are sl ightly higher for the pen-reared p igs . I t  is  

doub t ful that these three electrolytes would be signif icantly in­

f luenced by differences in diet , being parameters which mu st be main­

tained within rather l imited ranges in a normal , healthy animal . 

Glucose and blood urea nitrogen value s  in this study were 

variable , and although no general trend is evid ent , there does appear 

to be a positive relationship be tween the two parameters ( Tables 2 ,  

4 ,  6 and 8 ,  pages 11 , 1 3 , 15 and 17,  respectively ) ,  Teeri , Virchow , 

Colovos and Greeley (1958)  f ound this same correlat ion in studies o f  

white-tailed deer and suggested that i t  could be the re sult o f  gluco­

neogenesis from protein, Blood urea nitrogen (BUN) value s f or all 

classes were sl ightly higher than tho se reported by Tumbleson et al . 

( 1 9 6 9 )  and lower than those of McClellan et al. (1965 ) . The average 

BUN values which Tegeris , Earl and Curtis ( 1 96 5 )  ob tained were within 

the range of wild hog values . Blood gluc ose levels are dependent 

upon several variables , of which diet is l ikely to be the mo st impor­

tant . Although gluco se det erminat ions are best done with fast ing 

subj ect s , this was no t f easible in the course of this study . The 

glucose values reported herein must necessarily , then , be regarded 

with caution and cons idered to be only random , uncontrolled ind ices , 

the sum of which possibly furnishes a gu idel ine . Kaneko ( 1 9 6 1 )  gives 

a range of 65-95 mg/100 ml f or glucose in swine . Tumbleson et  al. 

( 1 9 6 9 )  report a higher value of 118. It may be seen in Tabl e  9 (page 

1 8 )  that free-roaming hogs had levels considerably higher than all o f  

the above valueso The value by Tumb leson is a fast ing value as is the 

level of 103 reported by Tegeris et al . (1965).  
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The results o f  serum protein determinat ions for free-roaming 

and p en-reared wild hogs will have been influenced by diet and age 

dif f erences and possibly by histories of trauma, infec t ion or o ther 

physiolog ical d i sturbance among certain hogs . Garner , Crawley and 

Goddard (1 957) f ound that to tal serum protein and globulin concentra­

t ions in swine increase with advanc ing age, although albumin con­

centration decreases . Serum or plasma proteins appear to be d irec tly 

influenced by nu trit ional levels according to D imopoullos (1 963) . 

Spec if ically , he stat es that "vitamins ,  growth factors and related 

sub stances which aff ec t  protein , lipid and carbohydrate metabolism 

would c onsequently be expected to make the ir inf luence felt in the 

p lasma protein pro f ile," 

Pen-reared hogs had higher total serum protein concentrat ions 

(Tables 6 and 8 ,  pages 15 and 17, respect ively) than free-roaming 

hogs, Among p en-reared animal s ,  values were higher f or f emales and 

adult s .  All were higher than the values of 6 . 9  g/100 ml, reported 

by Tumbleson et  al, ( 1 9 6 9 ) ,  6,78-7 . 61 reported by Miller et al . 

(19 6lb ) and 7 . 0  g iven by McClellan et al . (196 5 ) . The free-roaming 

wild hogs had concentrat ions which were closer to the dome s t ic swine 

values ( Tables 2 ,  4 and 12, pages 1 1, 13 and 2 2, respect ively) . There 

was no marked sex d if f erence in this group and adults had higher 

values than subadults, The above agrees with the study by Garner et 

al . ( 1 957 ) ,  as are the lower albumin concentrat ions f or adult, f ree­

roaming hogs compared to free-roaming subadults . The albumin and alpha 

globulin frac t ions f or pen-reared hogs were cons iderably lower than 

tho se for free-roaming or domestic swine (Tumb leson et al,, 1969  and 
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Miller e t  al . ,  196lb ) . The beta globul in concentrat ions are relat ively 

high ( Tables 6 and 8 ,  pages 15 and 1 7 , resp ec t ively) and this , with 

the low albumin levels , provides albumin/globulin rat io s  f or every 

category o ther than subadult s (0,6 5 ,  Table 8 )  which are lower ( 0 . 3 6 , 

Table 8 and 0 . 43 and 0 . 3 9 ,  Table 6 )  than Tumb leson ' s  f igure of 0 . 5 2 

for dome s t ic swine . The A/G ratios for the free-roaming hogs (0 . 86 

and 0 . 9 7 ,  Table 2 ,  page 11 and 0 . 9 2 and 0 . 88 ,  Table 4 ,  page 1 3 )  are 

higher than the above value for domestic swine . Vitamin defic ienc ies 

(Erwin , Varnell and Page , 195 9 ) , dietary protein deplet ions (Weimer , 

Bell and Nishihara , 1 95 9 )  and other types of nutritional imbalances 

(Cartwright , Smith,  Brown and Wintrobe , 1948 ) have all been linked 

with changes in the concentrat ions of albumin and globulins . 

S tat ist ical Treatment of Data 

Examinat ion of Tables 13 and 14 ind icates that the ef fect of 

sex is s ignif icant for only one parameter ( sodium) , This is in 

ac cord with tho se s tudies , previously c ited , on domestic swine which 

revealed no sex diff erences for bl ood values . Al so in Tables 1 3  and 

14 , there is a s ignif icant age effect on several parameters . Thi s is 

bel ieved to be due , in large part , to the differences in the stages 

o f  d evelopment and level s of ac t ivity of the hematopoietic syst ems 

of young and older hog s ,  Clearly , the inf luence o f  locat ion i s  pro­

found . This is not surprising when the env ironmental contrast between 

the two locat ions is considered . Although the pen-reared hogs were in 

no manner "tame , "  they were at least ac customed to the sight of humans .  
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TABLE 13 

THE RELATIONSHIP OF SEX-AGE AND LOCATION 
TO CELLULAR BLOOD VALUES 

Effect of Locaa Effec t o f  Sex Effect o f  Age 
on Comparable on Gomparable on Comparable 

Determinat ion Sexes and Ages Locas and Ages Locas and Ages 

Erythrocyte n . s .  n .  s .  n . s .  

sedimentat ion 
rat e 

Erythrocyte n . s .  n . s .  n .  s .  

count 

Leukocyte n . s. n . s .  n . s .  

count 

Packed cell n . s .  n . s .  n . s .  

volume 

Hemoglobin n . s .  n . s .  n . s .  

Plat elet * n . s .  * 

counts  

Dif ferent ial b 

Neutrophils * n . s .  n . s. 
Lymphocytes * n , s ,  n . s .  

Monocytes n . s .  n . s .  n . s .  

Eos inophils n , s ,  n , s, n ,, s ,  

Mean corpus- n . s ,  n.s . n . s .  

cular volume 

Mean corpus-
cular hemoglob in n , s ,  n .  s .  n . s .  

aLoca = Locat ion , i . e .  Locat ion 1 includes all of the free-roaming 
animals and Location 2 includes the pen-reared hog s . 

bDue to their extremely low frequency of occurrence, basophile were 
not included in the stat ist ical analyses . 

*Deno tes signif icance at the 95% conf idence level o f  F d istribut ion . 

3 1  
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TABLE 14 

THE RELATIONSHIP OF SEX-AGE AND LOCATI ON 
TO SERUM PARAMETERS 

Ef fect of Locaa Effect of Sex Ef fect o f  Age 
on Comparable on Comparable on C omparable 

3 2  

Determinat ion Sexes and Ages Locas and Ages Locas and Sexes 

Chloride n o S o  n , s ,  * 

Potas sium * n . s .  n . s .  

Sodium * * * 

Glucose * n o  S o  n . s .  

Blood urea * n o  S o  n . s o  
nitro gen 

Total serum * n , s ,  * 

protein 

Albumin * n . s .  * 

Alpha * n . s .  n . s .  
globul ins 

Beta * n . s .  n . s .  
globulins 

Gamma * n , s, * 

globulins 

Albumin/Glob- * n ,  S ,  n. s .  
ulin ratio 

aLoca = Locat ion , i . e. Locat ion 1 includes all o f  the free-roaming 
animals and Lo cat ion 2 includes the p en-reared hogs . 

*Deno tes signif icance at the 95% conf idence level o f  F distribut ion . 
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Per sonal observat ions revealed that , among these captive wild 

hogs , the react ion to the shock o f  handling was far less pronounced 

than that exhib ited by their f ree-roaming counterparts . The other , 

no less important , contrast exists in the nutritional types and 

levels of d iet s o f  animals in the two locat ions , Although all of 

the pen-reared hogs in this study had access  t o  pasture (usually 

very poor quality) ,  the principal f eed was a commerc ial hog rat ion ,  

3 3  

i n  some ins tance s  supplemented by corn . The pen-reared p igs ' d iet 

may be described as adequat e without fluctuat ions , as opposed to the 

diet of f ree-roaming hogs with its greater seasonal var iat ions 

depending upon maturat ion of mast and it s much wider var iety includ ing 

prac t ically everything available f rom wild f ruits and nut s  to earth­

worms and salamander s .  

The disparate erythrocytic values for dif f erent ages o f  pen­

reared and free-roaming hogs are ev ident in the interact ions of 

locat ion and age ( Table 15) , The A/G ratio is  s ignif icant ly aff ected 

by the interac t ion between locat ion and age ( Tab le 1 6) . In both cases , 

it is likely that the differences ar ise f rom the d issimilar ity of age 

compar isons f or the two locat ions . The fact that sodium was signif ­

icant ly af fected by all variables is unexplainable . 

Due to the extreme lab ility of hematological values , both among 

ind ividuals and among different rac ial populat ions of swine , it is 

believed that they may not serve as reliab le ind ications of health or 

state of condit ion when based upon a single random samp l ing procedure 

as was u sed in this study . 
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Determinat ion 

TABLE 15 

THE EFFECTS OF SEX-AGE AND LOCATI ON 
ON BLOOD VALUES 

Interac t ions Interact ions 
Between Locaa Between Loca 
and Age and Sex 

Erythrocyte sed imen- n . s .  n . s .  
tat ion rate 

Erythrocyte count * n . s .  

Leukocyt e count n . s .  n . s .  

Packed cell volume * n , s ,  

Hemoglobin * n . s .  

P latelet count n ,  s .  n . s ,  

Dif f erent ial 

Neutrophils n . s .  n . s .  

Lympho cytes n . s .  n , s ,  

Monocytes n . s .  n . s .  

Eosinophils n , s ,  n , s ,  

Mean corpu scular n . s .  n . s .  

volume 

Mean corpuscular n o S a U c S o  

hemoglob in 

Interact ions 
Between Sex 
and Age 

n , s ,  

n . s .  

n . s .  

n . s .  

n . s .  

n . s .  

n . s .  

n . s .  

n . s .  

n ,  S ,  

n . s .  

n . s .  

aLoca = Locat ion , i , e ,  Locat ion 1 includes all of the free-roaming 
animals and Locat ion 2 includes the pen-reared hogs , 

*Denotes signif icance at the 95% conf idence level of F d istribut ion . 

3 4  
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Determinat ion 

Chlor ide 

Po tassium 

Sodium 

Glucose 

Blood urea nitrogen 

To tal serum protein 

Albumin 

Alpha g lobulins 

Beta globulins 

Gamma g lobul ins 

Albumin/Globul in 
ratio 

TABLE 16  

THE EFFECTS OF S EX-AGE AND LOCATION 
ON SERUM PARAMETERS 

Interact ions Interact ions 
Between Locaa Between Loca 
and Age and Sex 

n . s .  n n S ,  

n . s .  n . s .  

* * 

n . s .  n . s .  

n . s .  n . s .  

n . s .  n . s .  

n . s .  n . s .  

n .  s .  n . s .  

n . s .  n . s .  

n . s .  n . s .  

* n . s .  

Interac t ions 
Between Sex 
and Age 

n . s . 

n . s .  

* 

n . s .  

n . s .  

n . s . 

n , s .  

n .  s .  

n . s .  

n . s .  

n .  s .  

aLoca = Locat ion , i . e .  Locat ion 1 includes all of the free-roaming 
animals and Locat ion 2 inc ludes the p en- reared hogs . 

*Deno tes s ignif icance at the 95% conf idence level o f  F d istribut ion . 

35 
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CHAPTER IV 

S�RY 

S ome parameters of cellular hematology and serum biochemistry 

were measured in f ree- roaming and pen-reared European wild hogs . 

Mean values for mo s t  parameters were similar t o  those repor ted in 

stud ies of domestic swine . Except for serum sodium , no s ignif icant 

sex dif f erences were no ted . Age-related differences in erythrocyte 

count s ,  packed cell volumes and hemog lob in concentrat ions for the 

f ree-roaming animals were similar in trend to tho se reported f or 

domestic pigs , but this trend was ab sent among pen-reared wild hogs . 

The neutrophil/lymphocyte ratio among pen-reared hogs was s imilar 

to that typically found in domestic breed s ( i . e .  lymphocytosis ) ,  but 

this ratio was inver ted (neut rophilia) among the f ree-roaming animals . 

Serum chloride , potassium, blood urea nitrogen and total serum protein 

values were higher for pen-reared hogs , while the free-roaming hogs 

exhib ited higher levels of sodium , gluco se , albumin and alpha globul ins . 

In general ,  values f or hogs from both locat ions were s imilar t o  

those reported for domestic swine by var ious authors . 

It is suggested that the stress assoc iated with trapp ing and 

handling the f ree-roaming hogs and the diff ering type s and nutritional 

levels of diets were the principal f actors inf luenc ing the resul t s  o f  

this study . 

36  
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CHAPTER V 

RECOMMENDATIONS 

The princ ipal limitat ions o f  this study were the small sample 

s izes � the stress and excitement to which the animals were subj ected , 

the inab il ity t o  fast the hogs before blood samp les were taken and 

the fact that samples were ent irely random . I f  this re search is to 

be pursued , it is bel ieved that the f ollowing recommendat ions would 

lead to a more accurate evaluat ion of the wild hog ' s  normal hemato­

logical picture , 

1 ,  Hogs caught in other areas of the GSMNP could be util ized 

to obtain more samples f rom each age clas s . 

2 .  Immediately after being trapped , hogs could be removed 

to larger holding pens , allowed to rest without mol est at ion , fas ted 

and sampled . I f  one person quietly tranquilized the hogs to be 

sampled f rom a d istance , it is  l ikely that stress and exc itement would 

be minimal . 

3 .  Using the data in this study as a gu id e ,  those animal s  

which exhib ited signif i cantly atyp ical values could be resampled . 

4 .  To assess the role o f  nutrit ion � tho se animals ment ioned 

in 2 and 3 above could then be removed to large enclosures and main­

tained on var ious rat ions with aC'companying samp ling at regular inter­

val s . 

3 7  
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