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Summary

A nowvel bropyy technigue for harvesting
ronsillar tizssue from unanaestherized swine
was developed, using conventional sestraing
anad o mouth speculum. After application
of 2 loca :!n:!|gc'.ﬁi|.’:, a :]iH[H‘.I.‘\‘.:!h'I' tlermal
hinpsy punch was uzed o collect the desue,
The technigue was applicd w a wal of
112 swine from three herds, with animals
ranging in weight from 10w 223 k.
Sterv-one dayvs later, ¢ sccond sample was
collecred from 19 af the pigs. Al 131

samples were prepared For hismpaﬂm]ug}f
E|-.| J‘l:'“LLl.J.".!l |]|.|.|-I-C'!C'|.J I‘Eﬂ]'['l]:l.“l! ﬂll(l WL 800
tioned and stzined using rourine methads
at a commercial diagnostic labaratory. All
bricspsies were examined histologically for

the presence of ronsil

ar ':l:r’r'l"‘l[?hl’"li(l:l Ti‘itilh;'.

Of the 131 samples examined, 129 (98,5%9)
vonained wnstllar dssue, The owe samples
thar did nor contain tonsillar fssue con-
rained salivary gland tissue and wers from
small pigs (11 and 19.3 kg’

J]LLlLLE i.‘: d rﬂli:lhﬁ]ﬂ I L{"l;l(}(l tur ]_'[ﬂ]'\'{_"_\[[]_]lg
tonsillar tissue from unanzestherized swine
of various sizes. It represents a valuable Ji-
agnostic wol for veterinarians, cspecially in
the di:;gnﬁsis of ]:, rnphn?rnpic pathogens
such as parcine reproductive and respina-
l{]l';l' K}"] I.‘,::ru I \'iruh,
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safe and relisble method for col-

lecting anwemortem lympheid rs-

sue from swine would be 2 valuzhle
dmgll-;}su-;, toe] tor the diagnosis of many
importane swine discases This is espect ;H-.
true fir lymphorropic pathegens of eco-
nomic importance, such as parcine repro-
ductive and respiratory syndrome virus
IPRREV], pseudorabics virus, Haemaphil
pearassiis, and Steptoceccns suis Collection
ol wosil biopsies from anacsthetized swine
by demuonstrated that PRRESY persisi
|ur1gtr in lymphoid dssue chan in serum.”
Wills® documented thar PRRSY is present
in oropharyngeal scrapings lenger than in
fecal marerial and serum, These faces sugE-
west that wnsil is a preferred antemortem
sample for identification of PRRSV-
infected animals, Previously published
methods of wnsil blopsy have failed o
consistently cellecr tonsillar dessue in
unanazsthetized swine?* Fairbanks ct al®
reported that they could collecr tonsillar
tssue wntemertem with urerine biopsy for-

ceps i anacstherize b had less
than optimum resules in unanacscherized
pigs. Bierk et al® reporred thar tonsil binpsy
in marure sows using mare urering biopsy
Eurwph resulted in collection of tonsillar
cissue only 30% of the time.

O assessing this published information,
the HLlE]'lD]'-n cn'lcludui rh..l -_‘M'il ing meth-
ods o i
anacsthetlzed swine were iJ1;1-.{|:qu.11c. New
technigques thar are safe, relizhle, simple,
and fast are needed o collear tansil samples
from swine in a wide range of weigh
classes, This paper describes & novel ronsil
biepsy collection technique thar meers
these criteria, and alse reporms the acouracy
of the rechnigue in harvesting tonsillar ris-
sue from swine over a wide range of
weights,

Tonsil biopsy technique
l]l':' A['I.]['I‘.I?I.J_\, WSS TENL |';:i3|m,l Vl'j,[][ W LONVCIL-

tional cable snare aver the maxilla. The
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palatine tonsil was visualized with the wid
ol an appropriacely sized steel mourh
Rpl:{:l.lllm‘i (Figure 1) ]'||.w_'::d berween the
maxilla and mandible an che level of the
first premelar A Hashlighe was used ro pro-
vide light 1o the hack of the aral cavio:
Twn mb ool 2% Edocaine HCL {(Phoenix
Pharmaceutical, 5t loseph, Missouri) was
ﬂi‘.-?]il‘.ﬂ topically to rhe ronsil for analgesia
and o depress the laryngeal refles, by
spraying with a 10-mL springe and 20-
gange, 1.5-inch hypodermic needle, No
arempt was made w determine the

Figure 1: Mouth speculums used in
the collection of palatine tonsil
biopsies from swine, The smaller
speculum (left) is used for pigs
weighing <35 kg, and the larger

el of Swwine Health and Produceion — Volume 11. Wumber 3

174



Figure 2: Six-mm dermal biopsy
punch, modified by extending its
length with a pencil, for collection
of palatine tonsil biopsies from
unanesthetized swine.

H

Figure 3: Positioning of speculum
and biopsy punch for harvest of a
palating tonsil biopsy fram an
unanesthetized 110-kg pig.

Figure 4: Insertion of modified
hiopsy punch into palatine tonsil in
an unanasthetized 110-kg pig.

Figure 5: Use of curved, 310-mm
Kocher forceps to remove a biopsy
plug from Lhe palatine tonsil of an
unanesthetized 110-kg pig.

analgesic effects of the lidocaine; however,
no biopsies were attempred wichour irs
use, M modified G-mm dermal bicpsy
punch (Miltex Lnstrument Company Ing,
Bethpage, Mew York) was used 1o isolare a
svetien of tonsil. The hiopsy punch was
modified either by inserting an §-nun di-
ameter, 18-cmn long wooden dewel (2 pen-
cil), or the end of a curved, 310-mm
Kacher hemostatic focceps. g the
handle end ol the biopsy punch. This en-
abled the l?ll]i'llf'flt'l tor reach the posterior of
the aral-pharyngeal cavity (Figures 2. 3,
and 4}, The punch was then inserred inro
the tonsil pl.'tr]‘mmiit‘u]nl' tov the epithelial
surface uncil iv reached the [ull depty of
the cutuing blade, Afrer removal of the
h'l-:hp.i}' pllm‘h, the isnlared secrion of tis
sue was visualized as a round, cireum-
seribed “plug.” In most cases (130 of

| J‘ I ]_. Fl'lf‘ isi']l.'lf['.d KOO Wis .5.[[“. Hi
rached o the main body of the wnsil, and
was removed by grasping it wich a srerile,
-'!' |{]—|'i'| m .."'l]r'-"i.\{;a: Kﬂll._f"lf"r ]'ll("l'l'“'hsl_.]l,]L {C}]
ceps and applying gentle traction (Figures

5 and 0,

Validation of biopsy
[ﬂChl’li(luE

Experimental design

A field <I'l.|r:‘|_1.' was destgned 1o test U abil-
1y of dhis wwchinique wo harvest tonsillar
tissue from unanacstherized swine of 2
wide range of hody weights, 1l animals
i‘\."‘l' I.l.:l.'.' PlU‘-H.'Lr. WICTY :CHEI'IE?!{;(I, j:l'l,'lfTi rh":.":
herds over a 3-maonth pericd. All herds

were commercial aperarions locared in the
Midwest,

Animal selection

A roral of 1172 animals were selected [rom
the three herds, Thirty animals, ranging in
weight from appreximarely 20 ro 130 kg,
were sampled in Herd 1. Sevency- five ani-
mals, ranging in weight frem approxi-
matcly 10t L0 kg, were sampled in
Herd 2, Seven animals, all weighing =200
by, were swnpled in Herd 3, Tr addirian,
19 znimals from Herd 2 were sampled a
secnnd rime, 61 days after the lieg sanple

was collecied,

Sample processing and evaluation
Alver Tarvest, TT2 of the 131 biopsy
:i.ll‘nl‘.lh"R were placed direcrly ina 2omL
microcentriluge e conaining 1 mlL of
RN ALater bulfer (Ambion, Ing, Ausrin,
Texas). The ather 19 hiapsy samples were
firsr secrianed into two pleces with a new
vazor blade, su thar cach piece conmained
cxrernal and inrernal fissue, To recover
harh epidermal and lymphoid (ssue in
boddy sectiony, it was necessary o orient
the .'i;!['l"l[?]i‘. 50 that the c‘pirh{']i.ﬂ [issue
conld he visoalized. The blade was placed
perpendicular wo die L'l3i1|1{_'|i:-'.| rissue and a
.‘\Ji\'_"_' |'.|.1|:||:: i]n‘.'-.'l'l r.h{_" |I:'DT|E .1Yiq l":-'l'— |,'.|'|{"
sample, When samples were sectioned,
one section was placed o BN Alacer, and
the ather in a microcentiluge ke con-
taining 1 mb of neuwal bullesed formalin
[NBE). Samples placed divecdy in

R ALrer at che time of collection were

Figure 6: Tonsil biopsy specimen held in 310-mm Kocher forceps after harvest
from an unanesthetized 110-kg pig.




frozen ar -807°C, At a larer rime, rhey were
thawed and seerioned as deserthed, and ane
secion was placed in | mL ot NRE The
other secoion {in RN Alarer) was archived
for future diagnosis of PRRSV using re-
verse-transeriprion polymerase chain reac-
ton, All samples in MBF were srored tora
minimum of [0 days prior to ronnine his-
wlogical preparation, which included he-
mateaylin and cosin staining, Samples were
cvaluated tor histological characteristios of
palarine ransil.”

Observations and discussion
The tonsil was r:in]:.' visualized 1n most
animals using this procedure. All cases in
which the tonsil was diffcult ro visualize
restilted from che animal rasing its tongue.
This accuirred most c‘nmmcmly [rricr to
inserting the hiopsy punch. Tna few cases,
the pig raised its tongue while the hiopsy
was being retrieved. Wairing 10 o 30 sec-
afids befete attempring o insert an instro-
menr into the animals mouch was an effec-
rive straregy to allow visualization of the
tonsil when the animal raised its rangue. Tn
asmall number af animals (less than 114,
the phug conld nar he rervicved and a see-
ond inserrinn of the hiopsy pinch was nec-
essary. [n less than 50% of animals, bleed-
ing fram the hiopsy sire was ahserved. Tn
no case, however, did this require interven-
tion, Of the 19 animals thar had rwn hiop-
sies collecred, all had evidence af missing
wnsillar tisaue ar the nime of the second
sampling. All consils appearcd grossly nor
mal cxcepr for che G-mm lesion thar was
arcarcd by the insertion ot the biepsy
punch fior the first sample. We csrimare

thar up to feur rensil hiopsies (nwa from
each romsil) could sarely and reliably be
cellecred from an individual animal using
this rechnique.

Of the 131 ronsils examined, |29 (98.3%)
cencained lymphaid rissue. Resules af his-
mpatholaric cxaminarion for tansillar ris-
suc in the bopsy samples are reparrad by
hodyweight quarrile in Table 1. Tonsillar
nssie was recovered on harh cccasions

from all 1% animals thar were sampled
wwice. The anly nwo samples thar did nor
contain lvmpheid rissue were from pigs
thar weighed 11 and 19.5 ke, which were
amang the lighrest pigs hiopsied. In cach of
these cases, the sample was idenrified as
salivary gland. Flacement in RMNAlarer and
freczing prior to placement in MBF did noc
prevent histologic identification of wnsillar
tissuc,

The 98.5% rccovery rare of tonsillar rissue

Table 1: Results of histopathologic examination for tonsillar tissue of 131
palating tonsil biopsy samples fram 112 pigs! in three commercial hards,

reported by bodyweight quartile

Body weight

Quartile n

1 33 10.0 - 37.7
2 32 38.6 = 581
3 33 614 -778
4 33 795 -2273

from 149 of the 112 pigs,
¥

Quartile range (kg)

61 days after the first sample was callected, a second hiopsy sample was collected

No. of samples containing
tonsillar tissue/total samples
(%]

31/33 (93.9)
32/32 (100.0)
33/33 (100.0)

33/33 (100.0)

26 animals weighed betweaen 50 and 114 kg and seven weighed =200 kg.

by this novel technigue is much higher
rhan thar reporred for previeusly puhlished

- - - - 5
lCEl]llqutb [ ll]l'cl]l'cll:'§L§1l:’LlLt‘ll L\.'-']llt'_'"h l[l

adeition, the samples collected in chis
sondy were the first char the authars eal-
lecred using this technique, suggesting duay
it iy sinple w perlorm and reguires linle
reaining. One porson with an assistane o
vestiain e ply was able w sample muost
andmials in less than 60 sceonds, Animals
L\-‘(‘if;hin[; =20 L.’g o =0 l-:g WeTE mors
lileely vo sequive a colleciion tne lunge
than 60 seconds, The lenger sampling oime
was most aften due o clevarion of the
ongue. bur poor restraing and poor lghe
g contribuied o ditheulies as well, All
samples were colleeted inless than 3 man-
utes. Repeat sampling bad o ellecs on die
difficulty or accuracy of the procedure,

The twao samples that char did not concain
onsillar tssue may rellect lovs ol desue
during sectiening of the kiopsy. Tissue was
selecred far secrioning by visual inspection
ul the biopsy specimen. The harvested
sample was wery thin in the smallesr pigs
sampled, and secrioning may have inad-
verrently removed tonsillar tssoe thar had
acrually heen enllecred. Alrernarively, the
rechnigque may he limired with respeet to
its sucress in very small animals. The use of
a d-mm dermal biopsy prench should he
investigared o dererming i this would im-
prove the rare of recovery of tansillar tissoe
in very small animals.

This innowvarive hiopsy rechmique repre-
il B 'ﬁgn]hlﬂ'ﬂﬂf 1|'|'rpr|’_11.'i.‘.l'n{‘11t oer Pm’l -
ously described merhods for antemortem
onsil eollecrion. Irwill provide vererinary

pracritioners and researchers with a novel
tonl for sampling lymphaid tissue from
wianaeythietized swine under Geld
conditions,

Implications

* A G-mm dermal biopsy punch with a
dowee] Inseried o nerease 1o lengeh
may be nsed b vererinavians in the
freld, wich minimal tainiog, w laovest
tonsil bopsy samples inoswine
resreained with a cable snare and
mouch speculum.

* Thiy biopsy cechnigque reguires no
mare time and labor than collection of
blood samples.

= Unanaestherized swine of 2 wide range
af hady weighrs may be sampled wich
very lictle risl wo animal or echnican.

= Tonsillar tssue is presenc in a bugh
pereentape of the samples collecrad
using this technique.
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CONVERSION TABLES

Common (US) Metric To convert Multiply by
10z 2835 g ozlo g 28
11b {16 oz) 45359 g Ib to kg 0.45
221b 1 kg kg to b 2.2
1in 254 cm in to cm 2.54
.39 in 1cm cm Lo in 0.39
1ft(12i0nm) 031 m fl tey m 03
3.28 ft Im m to ft 3.28
1 mi 1.6 km mi to km 1.6
0.62 mi 1 km km to mi 0.6
1sqin 6.5 cm? 50 in to cm? 6.5
0.15 sq in 1 am? cmi to sq in 0.15
150 ft 0.09 m? sq ft to m?2 0.09
11.11 sq ft 1 m? m? to sq ft 1
Teuft 0.03 m? cu ft to m? 0.03
3532 cuft 1 md m* to cu ft 35
1 ¢ [cup) 0.24 L ctol 0.24
41667 ¢ 1L Ltoc 4.2
1 gal (128 fl oz) 38 L gal to L 3.8
0.264 gal 1L L to gal 0.26
T gt {32 fl oz) 946.36 mL gt to L 0.95
33.8138 oz 1L L to gt 1.1
Temperature equivalents Conversion chart, kg to Ib
*F = (°C x 9/5) + 32 Pig size Kg Lb
9C - (*F - 32) % 5/9 Birth 15-20 33-44
Weaning 3.5 7.7
i i 5 11
10 22
0 32 Mursery 15 33
10 50 20 44
15.5 &0 25 55
16 &1 30 66
123 55 Grower 15 99
21.1 70 a0 HE
238 75 S = o
366 80 Finisher 90 198
i 100 220
28 82 105 231
294 B5 110 242
322 40 115 253
388 102 Sow 135 300
40.0 104 Boar E1508] 200
40.5 105
411 106 1 tonne = 1000 kg
100 212 1 ppm=00001% =1 mg/kg = 1 g/tonne

1 ppm = Img/L
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