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ALTERATION IN

ACTIVITY OF GRASS POLLEN EXTRACT
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I N T R O D r C T I O N

For many years allergists have rcco^nisetl that systemic re-
actions may occur unexpectedly during hyposensitization with
pollen extracts {Gay \()2<); Brttitn, 1959). One of the causes of
these reactions has hccn considered to he failure to reduce tlos-
agc when changing from an old to a fresh extract {Dttkc,
i9j?(i; fi^aldbott^ 19,^1 ; Fttrstcnbcrg & Gay 1937; Frank/and,
1955; fan Jrsdel & Sherman, 1937). Apparently, loss of ac-
tivity in the older extract results in a higher dosage increment
than intenLletl. This loss of activity is considereil to he due
mainly to the adsorption of antigen on the surfaces of the
glass containers or syringes (Hjorih, 1958; Mallex et al.,
1962) and it is more apparent in weaker solutions of pollen
extracts (Sheldon, 195.3; Frankland, 1955; Aitgusl'in & 11 ay-
ward, 1962). Hjorth (1957) has demonstrated that the ac-
tivity of pollen solutions is related to the amount of filling of
the container—the so-called "volume effect". He observed
that partial emptying of a glass vial containing a mixture of
grass pollen extracts resulted in a considerable reduction in the
activity of the remaining allergen solution. Suhse(]iiently,
Hjorih {1958) found that a non-ionic detergent, "Tween So",
acted as a stabilizer and prevented loss of potency.

p r R P O S E

The purpose of this study was to consider certain factors
which could alter the potency of pollen extracts, as currently
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used in Australia, prepared in Coca's solution. The factt)rs
examined were dilution, type of container, volume in relation
to the capacity of the container, time of storage and the addi-
tion of a surface-active agent, "Tween 80" (polyoxyethylenc
derivative of sorbitan mono-oleate, G 1725, Atlas Products).

M A T E R I A I. S I' S E D

Rye grass pollen extract was selected because Rye grass
(Lolium perenne) is the commonest cause of grass pollen hay
fever in Victoria, and consequently Rye-grass-sensitive cases
would be readily available for testing. 6 grams of dried ether-
washed pollen was suspended in 100 ml of Coca's solution
(0.5 % NaCI, 0.27 % NaHCO,, and 0.4 % phenol in water)
{Coca., 1922) and soaked at room temperature for 3 hours
with occasional shaking. The supernatant li(|uid was filtered
through paper and the sediment thoroughly washed twice with
more Coca's solution. The whole extract was filtered through
paper and then hy suction through a Seitz bacterial filter pad
into a sterile storage bottle. The total volunie of Coca's solu-
tion used was 215 ml, and 1(15 ml of extract was eventually
obtained. The total nitrogen content estimated by a micro-Kjel-
dahl method was n.19 mg. per ml. One half of the extract was
diluted to ' 'D" strength (0.1 mg N per ml ^= 10,000 units/
ml) with Coca's solution (CS), and the other half was diluted
to " D " strength with Coca's solution to which had been added
O.OI % <̂f ''Tween 80" (CST). From each of these extracts
"C" strength {o.oi mg N per ml. ^^ 1,000 units/ml), "B"
strength (o.ooi mg N per ml ^ 100 units/ml) and "A"
strength (o.oooi mg N per tiil ^^ 10 units/ml) dilutions were
prepared in the respective extracting fluids (CS and CST).

The containers used were 13-ml. Pyrex glass bottles and 8
cm. capillary tubes of soda glass. Tbe bottles contained either
10I/3 ml. (io"/2 "fill") or I'/^ml. ( i ' / , "fill") and the ca-
pillary tubes w êre filled to a lengtb of 5-6 cm. (CT "fill").
The filling of sufficient bottles and capillary tubes with each
of the four strengths in both extracting fluids (CS ancl CST)



was completed within a few days of the preparation and dilu-
tion of the extract. The products were stored at 0—4° C till
required. A numher of 13-mI. bottles were filled with CS and
CST for use as controls.

Samples of the preparations were tested for activity within
a month of their production and ay;ain after approximately 6
months, 12 months, 18 months, 2 years and 3 years. As "A"
strength ^ave such a high proportion of very small reactions at
12 months, no further tests were made with that strength.

M E T H O D

It ivas proposed tn compare the potfiicy of the various preparatioiis by r-kin
testing. As allergic patients show great variation in skin reactivity, preliminary
scratch tests with dry pollen were made before deciding which of the volunteers
would be suitable for testing the different strtiigths. Those giving very large
^kin reactions were chosen to lest "C" strength by the prick method and "A"
and "B" strengths by the intradermal method. Tests were made on the volar
aspect of the forearm in two or three longitudinal rows according to the number
of tests.

The prick test was used throughout for "D" strength and for most of "C"
strength. The test material was dropped from the syringe on to the skin and a
sharp prick made through it with a sterile surgical straight needle.

The intradermal test was used for '"A"' and "B" strengths in all the series and
f(ir "C" strength in some of them. A 36-gauge, '/j inch hypodermic needle was
inserted as stipcrficially as possible and sufficient liquid to form a bleb of i-
i.^mm. diameter was introduced, A separate sterile needle was used for each
patient, but the same syringes were used throughout a testing session.

New i-ml. tuberculin syringes were procured for this work. After use they
were at once rinsed well in cold tap water, separated and boiled up in water
with sodium triphosphate. After heing rinsed well in water, they were soaked
in 3 '/f hydrochloric acid, rinsed well in water, soaked f{»r at least half an hour
in "Twffii 80" (o.oi ''/() and again thoroughly rinsed in water and dried before
lieing assembled and sterilized in dry air at 180'' C.

Reactions were observed and recorded at their maximum size, usually about
10 minutes after the application of the test. Each wheal was measured directly,
recording first the largest diameter and then the largest measure at right angles
to this. The average of these two readings was taken as the average wheal
diameter.

A series consisted of the variety of preparations used at a testing session, e.g.
a series would consist of ro'/^, i'/^ and CT "fills" in CS, and \o\'i, i'/. and CT
"fills" in CST, all of the same strength, together with the two control fluids,
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CS and CST. The same technique (either prick nr intradermal) was used
thrmiĵ hout a series. 7'he code numbers i to S were given at random to these
eight preparations. Juht before testing began, a syringe was filled from each of
the eight preparations and given the appropriate code numher. These numhers
ivere chosen in a randonn order and were written on the arm of the patient. At
each niimhtrcd sitt the prick or the intradermal test was made from the syringe
with the corresponding numher. Depending on the proportion of large reactions
expected, one to four series of tests were made on each patient. Except when
comparing the reaction of "C" strength with that of "D" strength, only one
strength of extract was iisud in a series. Throughout the work one operator
performed the tests and another measured the reactions. The results were nf)t
dccndud until the session was over. Fresh codes and randomizations were used at
each session.

A sequential analysis of the comparison of pairs of factors was made after
each session to decide whether a further session was needed to give sufficient
tests. The numher f»f series for each strength tested at each period varied from
8 to 38 and was sometimes limited by the numbtr of Miitable patients available.
Only a few of the original patients were availahlt- for the whole period of three
yea rs.

All tests were carried out diirint; February-March or July-August when the
exciting pollen (Rye grass) was not present in the air.

R E s r; L T s

The results arc suniniariseci in Tables 1, 2 and ], In 'I'ahlcs
1 and 2 arc given only the average results of all tests made
with each preparation at the one time. It M'as considered un-
necessary to list the reactions of intllvidual tests in every series;
hut in Table 3 all the results were used in the comparisons exa-
mined statistically for significant differences.

In Table i are given the average skin reactions for all ex-
tracts tested, in all "fills" and strengths, as shown after each
period of storage. It should be notetl that only the reactions
elicited by one strength at any one time are comparable.

It is apparent from an examination of the results furnished
by the tests with preparations less than a month old that only
with " D " strength material did reactions from all "fills" in CS
approximate to those of ''fills'' in CST. With weaker dilutions
the reactions produced by CST extracts were invariably larger
than those producetl by CS extracts, the differences being
greater as the strength decreased. When the different "fills"



TAHLE I

Skin Reactions to Rye Grass Pollrri Extract.

Strength

A =

IO ii/ml.

B =

IOO ii/ml.

C ^

rooo ir/inl.

I) L:

Toooo ii/ml.

"fill"

lo'/j ml.

I'/, ml.

CT

Avernge

lo'/^ 111-

1 Vi ml.

CT
Averafje

lo'/j ml.

iVi ml.

CT
Average

toVz ml.

1 ',/> ml.

CT

Average

1 mociih

CS

3.5

' • 7

5-7

3.6

7.0

3-9
6.1

5-7

S.o

4-2

4-7
4.6

7.0

6.9

6.1

6.7

CST

7.2

6.4

7-9

7.3

8.8

9.6

9.6

9-3

5 4
S.6

S.6

5.5

6.5

6.4

6.4

6.4

6 months

CS

3. '

2-7

4-9

3.6

6.2

2.8

5.1

4-7

5.0

4 . 2

4.2

4-5

6.0

6.1

6-7

6.3

CST

6.8

6.6

6.5

6.6

8-3

8.7

6.9

8.0

5.6

5.7
5-2

5.5

6.4
6.4

6-5
6.4

12 months

CS

1-4

I . D

1.6

4.8

3-3

5-O

4 4

4 . 0

3-5
4.2

3.9

6.6

6.2

6.0

6.3

CST

7-'

6.4

6.2

6.6

7.7
9.0

7-9
8.2

4.8

4-5
V O

4.8

5.6

6.7

6-3
6.2

18 months

CS

4.8

1.2

4-6

3-5

S-6

2.9

3.9
4.1

6.8

6.7

7.2

6.9

CST

10.0

9-4
8.9

9.4

5-7

5-9

5-8

S-8

8.8

7.1

8.5
8.1

2 years

CS

4.4
0.6

4.8

3-3

6,6

5-4
6.2

6.1

s.s
6.0

5-8

5-9

CST

9.6

9-6

9.9

9.7

7.0

7-6

7-3

7-3

6.S

5.8

6.4

6.2

} years

CS

5-3
2.6

6.2

5-7

7 4
5-6

8.6

7.2

6.0

S-3

6 4

5-9

CST

10.6

10.2

9.2

10.0

8.8

8.3

7.6

8.2

5-8

6.1

-

6.0

Average wheal diameter in mms.

In Coca's Solution (CS) and in Coca's Snlutiori with o.oi '/r "Tiveen 80" added (CST).

Storage at 0-4° C.

of each strength were compared for "A", "B" and "C"
strengths, the CS extract in the i'/2 "fill" consistently gave
the smallest reaction, but in CST all "fills" gave closely similar
results. Only for " D " strength did all "fills", hoth in CS and
CST, give similar reactions.

After periods of storage, even up to three years, " D "
strength extracts in all "fills" and in either CS or CST still
gave similar reactions. Any differences were small anti no one
"fill" or extraction fluid consistently gave better results. (Un-
tortunately, tbe supply of CT ran out before the .Vyî r̂ tests
were completed). For weaker extracts in CS, however, there
was a further gradual loss in activity when they were stored.
P"or "C" strength tbere was little further change except possibly
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in the i Y2 "fill". "B" strength showed further deterioration in
12 months, hut thereafter little more except in the i V2 "fill".
"A" strength deteriorated little further in 6 months but so
much in 12 months in all "fills" that further tests were not
made. For "A", "H" and "C" stren^rtiis the CS extract in the
partly filled bottles deteriorated hoth initially and with time,
and more than in filled bottles or capillary tubes. All CST ex-
tracts in all "fills" remainetl stable over the 3-year period.

TABLE 2
Skin Reactions io Pollen Extract in Coca's Solution {CS).

Age of extract

Strength of extract

A = 10 u/ml.

[J = 100 u/ml.

C = 1000 u/ml.

1> = 10000 u/ml.

Size of "fill"

10'/. ml.

I Vl ml.

cr
lo'/j ml.

11/2 ml.
CT

loY? ml.
iViml

CT

10'/. ml.

CT

1 mih.

49

24

79

75
4 2

66

91

76

B(i

109

108

95

6 mths.

47

4 1

74

78

35

91

76

76

94

95

105

12 mths.

2 1

IS

38

59
28

61

83

73
88

106

1 0 0

97

18 mihs.

51

13

49

97

50

f>7

84

83

89

2 years

45
6

50

90

74

8S

94

97

94

3 years

53
26

62

90

68

105

1 0 0

88

107

Expressed as percentage of mean reactions of extracts in Cnca's Solution with
"Tween 80" (CST). All extracts ston-il at 0-4° C.

As already shown, for each strength, the CST extracts gave
elosely similar wheals. To make results comparable over the
whole period, the average reaction of each "fill" of CS extract
was reduced to the percentage of the average of the reactions
of all CST "fills" of the same strength at that time. These per-
centages are listed in Tahle 2. Figure i shows Table 2 graphi-
cally. It is obvious from Table 2 and Figure i that for "D"
strength there was no apparent change in potency due either



127

I 6 12 la 2i 36 1 6 12 18 2i 36 i 6 12 il a 55"
Aga of eilracts m manths

A 5tr»rigth.10uiits/ml B strength.100 unityml C strength =1000 mis/mi 0 BtrtngKi-iaOOO units/nl

Fig. I.
Reactions of CS extracts as percentage of CST reactions.

to "fill" or to the presence of "Twcen 80". Variation occurred
either way but never exceeded 20 %. P'or "C" slrenglh CS ex-
tracts were usually weaker than CST extracts, and CS extracts
were always decidedly weaker for "J" and "B" strengths. The
1Y2 ml. "fill" was always the weakest of the CS extracts for
"A", "B" and "C" strengths. For "B", "C" and "D" strengths
io'/2 ml. and CT "fills" gave very similar reactions, while for
"A" strength the CT "fill" consistently gave the hest reaction.

The six preparations of pollen extract, namely, 10'/^, i'/>
and CT "fills" in CS and 10I/2, 114 and CT "fills" in CST
for each of four strengths ("A", "B", "C" and "D" ) , were
compared in pairs for skin reactivity within a month of pro-
duction and after various periods of storage at 0—4° C.

In Table 3 the reactions to the "fills" being compared are
given as = when the difference between their reactions is not
significant at the 5 % level on the basis of the chi square test.
Otherwise the "fill" in each pair giving tbe significantly larger
reaction is entered.

Firstly, each "fill" in CS was compared witb the corres-
ponding "fill" in CST to find in whicb extracting fluid activity
was better retained. In all tests with "A" and "B" strengths
(for all "fills") the CST extracts were significantly better
than the CS extracts. With "C" strength the CST extracts



TABLE
Comparison in size of Skin Reactions

Preparations compared
A Strength =-10 units.ml.

1 mth. 6 mths. 12 mihs.

B Strength = 100 units ml.

1 mth. 6 mihs. t2 mths. 18 mths. 2 years 3

IO'''

I ' /

CT
•o"/.
lo'/^i

iov:.i

ioV (T)
l" ' (T)

CT(T)

(T) iV2(T)
CT

[T) CT(T)

T
T
T

1 D l/_i

CT

I"

T
T

CT

T
T
T

CT

T
T
T

1 
11

-

r
T
T

lo'/j

1 
11

=

T
T
T

=

=

T
T
T

=

=-

T
T
T

J0V2

1 
II

=

T
T
T

1 I
I

10-/2 (T)

Comparison of pairs of 6 different prtparatinns, vi/. 3 "fills" in CS-io'/^, 1I/2 and CT, and 3
For 4 strengths A, B, C and D after different perinds of storage at 0-4° C. Significantly larger

were in general signil'icantly better than the CS extracts. Witb
" D " strength tbere was usually no significant difference be-
tween the CS and the CST extracts. On the few occasions when
a difference was shown, there was no consistent trend towards
the superiority of either extracting fluid.

Secondly, the loYz "fills" were compared with tbe i'/2
"fills". In CS the 10V2 "fills" were significantly better
throughout the 3-year period than tbe i'/^ "fills" with "A"
and "13" strengths; and also tbis was so for "C" strength up
to 18 months storage. In contrast, no significant difference
was shown between ioVi and i'/2 "fills" in CST for "A",
"H" and "C" strengths. No consistent variation in activity was
shown for " D " strength in either of the extracting fluids.

Thirdly, the io'/? "fills" were compared with the CT
"fills". Only for "A" strength in CS was a persistent difference
show^n, the CT "fills" being significantly hetter than the loVz
"fills". In some series for "B" and "C" strengths the 10I/2
"fill" was fountl to he better than the CT "fill' in one or other
of the extracting fluids, but in most scries no signilicant difte-
rence was shown. For " D " strength no difference was found.
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3
to Rye Grass Pollen Extract.

C Strength = 1000 units, ml. D Strength -- 10.000 utiits ml

1 mth. 6 mths. 12 mths. 18 mihs 2 years J years i 1 mth. 6 mths. 12 mths. 18 mths. j 2 years , J years

T

T

T T

T T

T T

IO'/, IO'/

T

T

T

T

T

T

T

T

xy,r =

T

\

\ .

"fills" ill CST-io'/j(T), i'/.{T) and CT(T).

reactiims are indicated. No significant difference —.

D I S C U S S I O N

raltii- of the Skin Test for Comparison of Slrenglh of Ex-
tracts.

Every effort was made to reduce factors known to cause
variation In skin reactions. Persons show wide diversity in
their response to the same test material; so several patients
were used for each comparison. Various sized reactions are
given at different sites on the same individual; so all tests were
made on the volar aspect of the forearm. Care was taken to
ensure that comparative tests were as uniform as possihle in
depth and area of penetration of the skin and also in the
amount of test dose. The question may be asked whether under
such uniform conditions does the size of the wheal produced
vary with the strength of the test solution? There is a diffe-
rence of opinion as to what extent the size of reaction may he
relied on to distinguish differences in potency. According to
liozi-man (1935) 25 % or greater differences in the strength
of an allergen solution could be detected, but a difference of
1 ̂  % could not be revealed by skin response. Arbesman
(1939) claimed that a tenfold difference in dilution could not
always he shown. Dorjman (193!^) found that a ten to one-

9 Arta Allergologica, XIX, 2



130

a
3

5
i

C u

u

Q

E-
u

u

H
L

D

Eb

P 'Z



bundredtold variation in concentration protlucetl little diffe-
rence in wheal si/.e. Attgttsttn (1919) fountl the prick test a very
sensitive one, but that it could not be used to detect a 25 %—
<;() 9̂  difference in concentration. Kffron (1939) , with house
tlust extract and Rtnkcl {1949), with pollen extract, pro-
iluceil dose response curves, but found tbese curves to be dis-
continuous iir witb [)lateaus when iiurease in concetitration can-
set! little or no cliange in \\lieal si/.e. Coll'nis (1961)) obtained
reproducible response curves witb skin test doses of histamine.

T o ascertain whether a tentold difference in dilution could
be distinguished untler the conditions of this study the fol-
lowing experiment was carried out. Eighteen series of skin
tests were made with " D " strengtb and " C " strength (tenfold
tblution) by tbe prick metbod. Eacb series consisted of six pre-
parations, \'i/.. iij '/j "fill" ot " C " strengtb in CS, ii>|/^ "fill"
of " D " strength in CS, l o ' ^ "fill" of " C " strength in CS'I",
Ki'/ , "fill" of " O " strength in C S T and the two controls, CS
antl CST. All tests wilb tbe control tUntls were negative. When
the iS series of tests were compared, tbe reactions to " D " in
CS were greater tiian tbose of " C " in CS in 17 of the 1 8 cases,
i.e. they were significantly greater to the o.oi % level, and
the reactions of " D " in C S T were all greater than those of
" C " in CST. The actual readings are given in Table 4.

" D " strengtb, wbich is ten times the strength of " C " , was
reatlily demonstratetl by skin reactions to be the stronger. At
that range of strength, 1,001)—in,iitii) units/ml, at least a ten-
fold tliffence could be tietecteti.

Al ter ail the evidence on the relation of tbe si/e ol skin
reactions to varying concentrations of pollen allergen was
considered, it was decided that skin testing is a reliable way of
tietecting differences in activity between weaker solutions.
1 lowever, with strong extracts, consistent variation in wheal
si/-e can he expectetl only witb relatively large tlifterences in
concentration. Wbeal size is a comparative rather tlian a (]Lian-
titativc measure of activity.
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Cause of Alteration in Potency.

It is obvious from tbe results that there was a definite diffe-
rence in potency between .some preparations in CS and corres-
ponding ones in CST. Wbere the results were consistent the
more potent extract was always the one diluted in CST. This
difference in potency was noticed only in the weaker dilutions
and was greatest in the small (i I/2) "fill", and moreover was
immediate, ln some series there was a further change in potency
after a period of storage, again in the CS extracts but not in
the CST extracts which gave consistently similar reactions
throughout tbe test period. How can this difference in skin
reactivity between extracts in CS and tbe corresponding ones
in CST be explained? It could be due to eitlier a lowering of
potency in the CS extracts or to an enhancing effect of the
"Tween 80" in tbe CST extracts. That "Tween 80" did not
itself irritate tbe skin was shown by the completely negative
result of all control tests with both CS and CST. In all series of
" D " strength those extracts containing "Tween 80" did not
give significantly greater reactions than those without "Tween
80". If "Tween 80" enhances skin reactions, one would bave
expected tbe average wheal size of all extracts in CST to have
been larger than tbe corresponding ones in CS. lt appears,
therefore, that activity was lost from some extracts in CS but
was retained in tbe corresponding CST extracts.

Any immediate loss of potency of extracts in CS could be
explained by adsorption on tbe surface of containers. This
adsorption would he prevented by "Tween 80", a surface-
active agent. Loss due to adsorption would be more evident
in weak dilutions and in small "fills" than in strong extracts
where tbe proportion of activity adsorbed would be very small
in relation to the total activity.

Hjorth (1957) showed that for mixed grass pollen extract
tbere was a difference in potency between extract from full and
partly filled bottles, tbe potency being less in the partly filled
bottles. Subsequently Hjorth (1958) showed that this loss of
potency, which also was more pronounced in weak extracts,
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could be prevented by the addition of "Tween 80" to the ex-
tracting fluid. l i e explained the loss as probably due to ad-
sorption on the glass of the container or of the vessels used
during preparation.

Although our work differed in some respects from that of
Hjorth, our results support his findings. He showed an imme-
iliate loss, attributed to adsorption, from pollen extract over
a range of strength of o.oi % to 0.00001 % w/v. We were
able to demonstrate it over a range of 0.15% w/v ("C"
strength) to 0.0015 % '̂ '̂A'' ("A" strength) but could not de-
tect any loss at the highest strength used, namely, 1.47 % w/v
("D" strength). Our extracts in Coca's solution showed this
adsorption loss although such extracts have been considered
more stable than those in the phfjsphate-buffered saline used
hy IIjorth (Grove & Coca, 1925; Cora ct a!., 1931 ; Vaiighan,
1939). In addition to preventing immediate adsorption loss
from extracts in Coca's solution, "Tween 80" appeared to pre-
vent deterioration of activity tluring their storage over a pe-
riod of three years. While preventing the loss from weak dilu-
tions, it did not apparently alter the activity of strong extracts.

Other means of preventing adsorption, such as siliconing of
containers, were not tested. It has been claimed by Mallcy
{1962) that siliconing does prevent the adsorption of pollen
allergen. Magnus (1956), however, found that the loss of ac-
tivity of old tuberculin was not prevented in siliconed bottles.

Danger of Addition of "Ttveen So" to Pollen Extracts.

It would appear from the foregoing that "Tween 80" would
be a useful additive to pollen extracts, ensuring their stability
over a long period. This would be so if all syringes and vessels
used for pollen extracts were chemically clean. In general me-
dical practice the same syringes are repeatedly used, and even
careful cleaning may not remove adsorbed protein from the
glass. Such adsorbed material is removed by "Tween 80" so-
lutions. This was confirmed by us accidentally. On one occa-
sion, owing to a shortage of our carefully prepared syringes.



a borrowcti one (utulcrstDod tn have !K-L-II \\CI1 waslicd antI
sterilized) was used for the control test with CST on two
patients. Instead ol the usual negative results these patients
both gave positive reactions to the CST. This syringe bad
previously been used durini^ jiyposcnsiti/ation treatment with
pollen extract. After this episode, several syringes (routinely
waslied and sterili/.etl) \\ere borrowed from a large allergy
clinic. Some iilleil with CS and others with CS'I" were used to
make intradermal tests on a luimlieroi pollen-sensitive patients.
All tests with CS r ga\'e positive results. Our experience con-
lirms what one \\'ouki expeet, nani.ely, that there is a tlanger in
adding a surlace-active agent such as "Tween 80" to pollen ex-
tracts. Unknown amounts of foreign protein could be eluted by
"Tween Sn" Irom syringes c(jnsidered clean.

E F F E C T 0 F L O S S

O F I ' O T F , N C Y O N T H E C L I N I C A L VSE

O F P O L L E N E X T R A C T S

Pollen extracts lor skin testing are usually supphetl in " D "
strength, either in capillary tubes l'or inchviihial tests or in full
or partly iilled bottles to allergists and hospital clinies. As "D ' '
strength extract showed no deterioration in any preparation
tested. e\ en alter three years" storage, these extracts in Coca's
solution, as at present used in Australia, are reliable l'or skin
testing. If "Tween 811" were adtled to the extracting fluid,
there would be no advantage either in respect of initial potency
or stability over three years, but there would be a risk that
some foreign protein might be ekited from a syringe used to
Avithtlraw extract for a skin test.

Hyposensiti/ation treatment with pollen extract is usually
commenced with "A" strength antl continued through "B",
"C" and "D' ' strengths with increasing dosage until an opti-
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TABLE 5
Effect of Adsorption Loss on Schedule of Dosage.
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Fig. 3.

Effect of adsiirptioii mi schediilt- of dosage.

nuini dose between o.i nil. of " C strength and i.o ml. of " D "
strength is reached. This optimum dose may be continued over
a prolonged period. Unexpected, severe reactions have been en-
countered during treatment even when there has been an appa-
rently safe increase or no increase in dose ami when pollen is
not present in the air. Such reactions do not occur with "A"
and "B" strengths, and only in very sensitive cases with "C"
strength. Most frequently they are encountered when the pa-
tient is being given " D " strength.

Table 5 and Figure a show a typical schedule of dosage
atlvised for the average patient. (The figures given in columns
4, 5, 7 and 8 of Table 5 are based on Table 2). For this reason
they must be regarded as approximate and probably less ac-
curate with higher concentrations of extract than with the
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lower ones. In Table 5, beside the theoretical numher of units
in each dose (column 3) are given the probable number of
units if there is maximum loss tUie to partly filled bottles (co-
lumn 4) and also the possihle luimber of units in the same do-
ses from full bottles (column 5). The increase (in units) be-
tween consecutive doses is also given-—theoretical increase
(column 6), probable increase if there is maximum loss due
to partly filled bottles (column 7) and probable increase if
full bottles are always used (column 8). It will be obvious
that with this sebedule the increase is more uniform for either
probable dosage than for the theoretical dosage. This schedule,
which diminishes the size of the first dose of eaeb new strength
was originally so designed because the change to a new bottle
was known to he a danger point. Our work confirms the suita-
bility of this schedule and at least partly explains the reason for
eaution at these steps in treatment.

Although any loss of activity hy adsorption was not ap-
parent for " D " strength and full bottles of "C" strength, it is
possible that some loss, too small in proportion to be detected,
may have occurred. Precautions should, therefore, be taken
when commencing to use a new bottle of "C" strength or of
" O " strength. It is obvious that any increase in volume of dose
with "C" and " D " strengths involves a much greater additio-
nal unitage than with "A" and "B" strengths. Very sensitive
intlividuals may not be able to assimilate this more rapid in-
crease readily, and so must be given a more conservative sche-
dule of dosage. When treatment with "C" strength is pro-
longed and a new bottle of "C" strength is commenced, it
would be wise to reduce the dose from the new bottle to one
half that of the last dose from the old bottle, or to discard
the old bottle while still half full. Again, when a change is
made from a partly filled bottle of "C" strength to " D "
strength, it would he wise to give only one-half tbe theoretically
safe unitage. Such precautions should minimise tiie risk of un-
toward reactions while using "C" and ' 'D" strength extraets.
Diikc (19.30) suggested that reactions encountered at the
change to a new bottle eould be avoidetl hy diluting the early



small-x'oluinc iloscs tu a constant x'okinic \\\t[\ physiological sa-
line in the syringe. This idea for diminishing the risk of unex-
pected reactions when beginning a bottle uf " C " or " D "
strength may be worth further consideration.

C O N C L U S I O N S

I. When ircsii dilutions of pollen extract in Coca's solution
were compared tor potency with similar dilutions in Coea's so-
lution to wiiich "Tween 8n" (u.oi %) had been added, it was
found that for the strongest solution ("D" strength) there
was no apparent differenee. However, as the solutions were
diluted there was a progressive decrease in potency of the ex-
extracts in CS beyond that of extracts in CST. This loss of
activity was most evident for "A" strength, the weakest ex-
tract.
2. The initial loss of potency of these extracts in CS was also
related to the fulness of the container. Extracts from partly
filled bottles (i'/2 "fill") of "A", "B" and "C" strengths
showed greater loss than extracts from either full bottles
(TO' / , "filP) or capillary tubes (CT "fill"). This effect of
"fill" on potency was not evitlent for " O " strength.

3. For "B", "C" anti " D " strengths there was no apparent
difference in potency hetween the extracts from a full bottle
(10I/2 "fill") and that from a full capillary tube (CT"fIU"),
but, for "A" strength the extract from the CT "fill" was more
potent than that from the full bottle (KJI/T "fill").

4. The presence of "Tween 80" in the extracting fluid pre-
vented the initial loss of potency shown hy the weaker dilutions
in Coca's solution, but it did not enhance the aetivity of the
stronger extracts or have any effect when used in control skin
tests.

5. The initial loss of potency, hoth in weak solutions and
in partly tilleil bottles, coulil he explained by adsorption on the
surface of the container. A surface-active agent such as
"Tween 80" would tend to prevent this.

6. Any loss of activity due to adsorption would he too small



lo ulieet extracts commonly used in skin testing. However, du-
ring hyposensitization treatment the loss could be sufficient to
alter materially the unitage of the last dose from one bottle
in relation to the first dose Irom a nttw bottle of extract.

7. When pollen extracts in Coca's solution were stored ui
the refrigerator (0—4° C.) the stronger extracts ("C" ancl
" D " strengths) apparently remained stable for at least three
years. 'J he activity of weaker extracts declinetl in this time,
antl most rapuUy in partly iilletl contaniers. All ililutions con-
laining "Tween HD" ixmained stable for three years.

In spite of the value of "Tween So" as a stabilizer ot the
potency of pollen extraets, its use for this purpose is considered
inadvisable. Unless all vessels, including syringes, are chemi-
cally clean, "Tween 80" could, hy elution, add an unknown
amount of foreign protein or allergen to the extracts used.

Our thanks are due to the patients who eheerfully accepted
the tliscomfort of skin reactions.

SUMMARY

Kye grass pollen extract in Coca's solution In four tlilutions
was exarmneil for stability when stored at 0—4° C in iilled antl
partly filletl Pyrex glass bottles and also in soda glass capillary
tubes. These extracts were compared hy skin testing, imme-
diately after preparation antl at intervals over three years,
with similar bottleil extracts to which "Tween So" (n.oi ^ )
had been added.

When tbe fresh extracts in Coca's solution \\'ere examined,
no deterioration in potency was detected in the strongest pollen
extracts, namely. 1.47 % w/v (10,000 units/ml.), but marked
loss was shown in the weakest extract (10 units per ml.). As
this loss was immediate and most obvious in the partly filled
bottles, it was presumed to be due to adsorption on the glass.
In extraets up to 1,000 units per ml. the extract trom partly
Iilled bottles was weaker than that from full bottles. Time of
storage to three years hail little effect except on the weakest
tlilutions.
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This adsorption loss would not materially affect extracts of
strengths used in skin testing hut could cause unexpected, se-
vere reactions during a prolonged course of hyposensitization
treatment at the change to a new hottle of extract of the same
or the next strength.

In all containers the extracts f)f all four dilutions containing
"Tween 80" remained stable. However, the addition of
" fween 80" as a stabilizer in pollen extracts would introduce
the danger ot elution of toreign protein from the syringes and
the other vessels used.
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