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Introduction

The pork indudry reies on hypodermic needles for the adminigration of parenta
compounds. Unfortunately, use of needles for injections is hazardous to pigs and farm personnd,
and rases concans regarding consumers  perceptions of pork products and the wel being of
pigs. Recently, the Nationd Pork Producers Council launched a nationd campaign, One Is Too
Many, to reduce problems associated with hypodermic needles. Obvioudy, an dternative to
hypodermic needles needs an objective evauation.

Long-Term Goal:  Evaluate the effectiveness and commercial applicability of needleless
injectors for routine usein pigs.

Immediate Objectives.

Evduae the Agro-Jet Needle-Less Injector (MIT-II) for the adminigration of iron dextran in
neonata pigs.

Determine the hematologicd vaues and iron absorption in piglets treasted with iron dextran
by intramuscular adminigration with the Injector and hypodermic needles

Compare the practicdity of the Injector to traditiond hypodermic needles for the
adminidration of iron dextran to neonatd pigs.

Materials & Methods

The study was conducted on a 1200-sow commercid farm. The farrowing fadlities were typicd
for sow fams in North Cardlina Each farrowing room had 12 farowing crates with perforated
floors. Each sow was housed in an individud farrowing crate. Feed and weter were provided ad
libitum. Piglets from 13 sowswere used in the study.

Iron Administration:

Phase l: Sx litters of piglets (gpproximately 13 days of age) were sdected for Phase | of
the sudy. Usng the Agro-Jet- MIT-II Needldess Injector, four piglets from eech litter were
trested intramusculaly (IM) with 1 ml of iron dextran (200 mg/ml; Iron Guad™;
VetmedicalBoehringer Ingelheim). As advised by MIT, 100 PS was usad for the injection. The
injector was equipped with a 0.008” orifice. Four piglets from each litter were tregted with 1 ml
iron dextran by IM injection with a 20g, 1-inch hypodemic needle Pigs were weghed
immediately prior to the iron injections and 21 days laer. For the two injection methods, piglets
were matched by body weight and the iron dextran was given in the neck region of the pig. Any
spillage or seepage of iron dextran was recorded.

Phase ll: In Phase I, 7 litters of piglets (gpproximately 13 days of age) were used. Within
litter, an equd number of pigles (3-4 pigletddevice) were injected with the Injector and
hypodermic needles. Pigs were weighed prior to injection and 21 days |ater.
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Blood Collection and Laboratory Analyses:

In Phase Il of the sudy, two 2.5-ml blood (one for serum and one whole blood sample) samples
were collected from each pig prior to iron injection and 21 days after injection. Blood samples
were kept on ice and trangported to the laboraiory. Serum and whole blood samples were
diquoted and submitted to Anntech Diagnodtics for determination of red blood cdl count (RBC),
mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH) and mean corpuscular
hemoglobin concentrations (MCHC), packed cell volume (PCV), hemoglobin, unsaturated iron
binding capacity (UIBC), totd irontbinding cgpacity (TIBC), iron % saturation, and serum iron
concentrations. These tests were used to assess iron absorption and trangport, and the influence
of the iron on red blood cdls. In addition, white blood cdls were quantitated to evaluate potential
inflammetory reections.

Reaults

Phasel. Reaults of Phase | indicated thet piglet growth (as measured by average dally
gan) did not differ between injection methods (Table 1). One pig from each trestment group
died during the sudy. The cause of death (enteric disease) was not related to the method of iron
injection. It was evident that the use of MIT-II did not interfere with the growth of piglets

Table 1. Phase | Results Assessment of growth in pigletsinjected with iron dextran.
Piglets (n=23/trestment) were injected with the Agro-Jet Injector (MIT-11) or with
conventiond hypodermic needles. Piglets were Smilar ages between the
trestments and the number of mae and femae piglets was the same for the two

methods.
MIT-I1 Hypodermic Needle
Parameter Mean EM Mean EM
Age (days) a time of injection 1.70 0.16 1.65 0.16
Parity of sows 1.39 0.28 148 0.30
Sarting body weight (kg) 1.86 0.04 187 0.04
Body weight (kg) 21 days after injection 742 0.25 7.78 0.21
Totd weight gain (kg) 556 0.22 591 0.19
Average dally gain (kg/day) 0.26 0.01 0.28 0.01
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Phaselll: Asshown in Phase |, there were no gpparent differencesin piglet growth between
the MIT-11 and hypodermic needle injection methods (Table 2). Sarting body weghts, weights
at 21 days and average daily again were dmost identical. These results confirm observationsin
Phase |, in that the MIT-11 injection method did not have adverse effects in the pigs. Four piglets
died during the sudy from enteric disease. Thiswas not related to the method of injection.

Table2. Phase || Results: Assessment of growth in pigletsinjected with iron dextran. The
Agro-Jet Injector (MIT-11) and conventionad hypodermic needies were used to
inject piglets. Blood samples were collected prior to injection and 21 days after
injection. Piglets were Smilar ages between trestments and the number of mae
and femde piglets was the same for the two methods.

MIT-I1 Hypoder mic Needle
(n=18 piglets) (n=21 piglets)
Parameter Mean SEM Mean EM
Parity of sows 3.00 0.37 2.76 0.33
Age (days) at time of injection 121 0.23 124 0.22
Sarting body weight (kg) 212 0.07 217 0.07
Body weight (kg) 21 days after injection 8.81 0.30 8.88 0.29
Totd weight gain (kg) 6.68 0.26 6.71 0.25
Averagedaly gain (kg) 0.32 0.01 0.32 0.01

In regard to the iron absorption and hematologica vaues (Table 3), there were some minor
numeric differences between the injection methods. The Satisticd andyssindicated thet these

differences were not sgnificant.

It isimportant to note that the iron % saturation did not differ between groups. Idedly, the %
saturation should be gpproximately 33%. Thevauesof % saturation indicate that 200 mg of
iron dextran a 1-3 days of age does not provide optimda iron, regardless of injection method, for
pigs weaned after 21 days of age.

In contrast to the % saturation, there were no gpparent detrimental effects of iron injection on
serum hemoglobin (Hgb) concentrations in each group. Approximatey 65% of an animd’siron
isin the form of hemoglobin. By day 21, norma hemoglobin concentrations should be greeter
than 10 g/dl. The results of Phase |l indicate that on average, norma hemoglobin concentrations
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were achieved with both methods of injection. In addition, the results infer thet the iron dextran
was depogited in the appropriate location/depth with the MIT-11 or &t lesst in aSite comparable to
hypodermic needle injection.

The mean corpuscular hemoglobin concentrations (MCHC) did not decrease with age for both
groups of pigs Thus, pigletswerenot affected with hypochromic anemia, which would be
present if insufficient iron was aosorbed. Also, the mean corpuscular volume (MCV) did not
change and stayed within normd limits for both groups of pigs Hence, the pigs did not have a
microcytic anemia Overdl, the results of Phase Il indicate thet the MIT-11 injector ddlivered
sufficient iron dextran to the piglets.

Table 3. Phase |1 Reaults (continued): Hematologica vauesin piglets prior to and 21 days
after iron dextraninjection.
Prior to Injection 21 days after Injection
MIT-II Needle MIT-II Needle
Parameter* Mean+ SEM Mean + SEM Mean + EM Mean+ SEM
Serum iron (ug/dl) 639+ 7.5 634+59 94.3+17.3 102.9+ 121
UIBC (ug/d) 161.1+13.0 153.0+14.7 2839+ 8.2 287.1+4.6
TIBC (ugy/dl) 2249+132  2164+140 | 3782+129  389.9+102
%SAT 289+ 3.0 315 +3.2 233+3.4 254+23
Hgb (g/dl) 91+05 87+0.4 10.2 + 0.4 108 +0.3
PCV (%) 296+ 1.7 283+1.4 340+ 1.6 369+ 1.2
RBC (mill/crmm) 44+0.3 42+0.2 53+0.2 55+0.1
MCV (umd) 675+ 1.0 68.4+0.8 64.4+15 66.7 + 1.2
MCH (pg) 209+ 0.3 21.0+0.3 19.4+0.4 195+0.3
MCHC (g/dl) 309+0.3 30.8+0.4 303+ 0.6 29.3+0.3
WBC (thds'omm) 11.1+09 102+0.8 135+ 12 142+0.8

*UIBC = Unsaturated iron binding capecity; TIBC = tota iron binding capacity; % SAT =iron
% saturation; Hgb = Serum hemoglobin concentration; PCV = packed cdl volume RBC =red
blood cdls MCV = mean corpuscular volume; MCH = mean corpuscular hemoglobin; MCHC =
mean corpuscular hemoglobin concentration; WBC = white blood cdls.
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\White Blood Cdll Evaluation:

As shown in Table 4, there were no differencesin WBC counts between piglets in the two
trestment groups. There was no evidence to indicate that an inflammeatory reection and infection
resulted from ather injection methods. All values were within the norma ranges of piglets

Table4. White blood cdl (WBC) counts on blood samples collected from piglets prior to
injection and 21 days after injection. Absolute counts and percentage of the WBC

count are given.
Prior to Injection 21 daysafter Injection
MITHI NEEDLE MIT-II NEEDLE
Mean SEM Mean SEM Mean SEM Mean SEM
Neutrophils
Absolute 78340 7955 68252 7412 | 30966 2350 37955 3388
% 69.6 2.7 64.5 32 239 1.9 275 24
Bands
Absolute 34.9 189 147 84 0.0 0.0 0.0 0.0
% 0.3 0.2 0.1 0.1 0.0 0.0 0.0 0.0
Lymphocytes
Absolute 2690.7 211.0 29686 3255 | 92461 897.1 9079.0 7189
% 274 2.8 318 3.2 67.3 2.1 62.7 2.7
Monocytes
Absolute 252.9 754 242.7 428 649.4 86.1 691.4 57.7
% 2.3 0.7 2.3 0.4 4.7 0.3 4.8 0.3
Eosnaophils
Absolute 108.6 33.2 133.7 28.6 442.6 499 576.7 50.7
% 4.2 3.2 1.1 0.2 35 0.4 4.4 05
Basophils
Absolute 39 39 194 114 4.0 18.7 86.0 16.6
% 0.0 0.0 0.1 0.1 0.7 0.1 0.6 0.1
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General comments on the MIT-I1 injector

Minor loss (seepage or Spillage) of iron dextran product was observed in only 4 animas
injected with the MIT-11.

On rare occason, it was evident thet some of the CO, pressure was|ogt during an injection.
The change in pressure was audible and for practica purposes, the difference in sound would
serve as an indicator for “ questionable” injections.

Many pig producers extend the head/neck of pigletsto one Sde to fadilitate iron injections
with hypodermic needles. This routine practice was not suiteble for injections with the MIT-
I1. With the MIT-II, it was evident that extending the piglet’s heed forward improved the
qudity of injection.

Excessve force (attempting to improve contact) with MIT-11 appeared to be contraindicated
and actudly impaired penetration. Firm pressure was sufficient for the injections.

User or technician training and experience would be beneficid for implementation of the
MIT-II incommerdd pig faams.

Conclusions

Theresults of this sudy indicate thet the Agro-Jet MIT-11 injector effectively ddivered sufficient
iron dextran to neonatd pigs. There were no differencesin growth and performance between
pigs injected with the MIT-11 injector and pigsinjected with hypodermic needles. The
hematological values revealed thet the piglets did not have amicrocytic, hypochromic anemia,
which isindicative of iron deficiency. Evidently, the MIT-11 injector deposited sufficient iron
dextran to prevent the onset of anemiain the piglets. The results of the WBC countsindicated
that the MIT-11 did not create an inflanmatory reaction or infection at the Site of injection. Thus,
it is evident that the method did not “inject” bacteriainto the neck musdes. Insummaryj, it is
apparent that the MIT-11 injector isa viable alternative to traditional hypoder mic needles
for the adminigtration of iron dextran to piglets.

One fundamenta question was not addressed in the Sudy. Birth weight isamgor determinant of
weaning weight. With congderable variation in birth weight, should the dose of iron dextran be
adjusted basad on piglet body weight? With traditiona hypodermic needles, a2 kg piglet
receives the same quantity of iron asa 0.5 kg piglet. The same volume isused becauseit is
extremdy difficult or impossible to adjust the volume of adminigrationwithalOml or 5ml
syringe. Should the heavy piglets receive more iron dextran? Obvioudy, additional work is
reguired to “fine tune’ iron dextran administration methods.



