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. BACKGROUND

Interleukin-18 (IL-18) is a proinflammatory cytokine in the IL-1 family that exerts distinct
immune effects depending on the local cytokine environment. It is expressed as a 24
kDa precursor by endothelial and epithelial cells, keratinocytes, y&T cells, and
phagocytes. The precursor is activated intracellularly by Caspase-1 mediated
proteolysis to release the 17 kDa mature cytokine. The precursor can also be released
by necrotic cells for extracellular cleavage by multiple proteases. IL-18 activation is
induced by infection or tissue damage and contributes to disease pathology in chronic
inflammation (1-3). IL-18 binds to the widely expressed IL-18 Ra which recruits IL-18
RpB to form the signaling receptor complex (4, 5). Its bioactivity is negatively regulated
by interactions with IL-18 binding proteins and virally encoded IL-18BP homologs (6). In
the presence of IL-12 or IL-15, IL-18 enhances anti-viral Th1 immune responses by
inducing IFN-y production and the cytolytic activity of CD8" T cells and NK cells (7, 8). In
the absence of IL-12 or IL-15, however, |IL-18 promotes production of the Th2 cytokines
IL-4 and IL-13 by CD4* T cells and basophils (9, 10). In the presence of IL-1B or IL-23,
IL-18 induces the antigen- independent production of IL-17 by y® T cells and CD4* T
cells (11). IL-18 also promotes myeloid dendritic cell maturation and triggers neutrophil
respiratory burst (12, 13). In cancer, IL-18 exhibits diverse activities including enhancing
anti-tumor immunity, inhibiting or promoting angiogenesis, and promoting tumor cell
metastasis (14). Mature human IL-18 shares approximately 63% amino acid sequence
identity with mouse and rat IL-18 (15). Alternative splicing in human ovarian cancer
generates an isoform that is resistant to Caspase-1 activation (16). A cell surface form
can be expressed on M-CSF induced macrophages and released in response to

bacterial endotoxin (17).



Il. OVERVIEW

A. PRINCIPLE OF THE ASSAY

This assay employs the quantitative sandwich enzyme immunoassay technique. An
antibody specific for Total IL-18 has been pre-coated onto a microplate. Standards and
samples are pipetted into the wells and any Total IL-18 present is bound by the
immobilized antibody. After washing away any unbound substances, a biotinylated
detection antibody specific for Total IL-18 is pipetted into the wells. After washing away
any unbound substances, Streptavidin-HRP is pipetted into the wells. Following a wash
to remove any unbound reagent, TMB substrate solution (Chromogenic agent) is added
to the wells and color develops in proportion to the amount of Total IL-18 bound in the
initial step. The color development is stopped, and the intensity of the color is

measured.
B. LIMITATIONS OF THE PROCEDURE

® FOR RESEARCH USE ONLY NOT FOR USE IN DIAGNOSTIC PROCEDURES.
® This kit is suitable for cell culture supernate and human/monkey serum.

® The kit should not be used beyond the expiration date on the kit label.

® Do not mix or substitute reagents with those from other lots or sources.

® |f samples generate values higher than the highest standard, dilute the samples

with Calibrator Diluent (1x) and repeat the assay.

® Any variation in operator, pipetting technique, washing technique, incubation time

or temperature, and kit age can cause variation in binding.



lll. ADVANTAGES

A. PRECISION

Intra-assay Precision (Precision within an assay)

Three samples were tested twenty times on one plate to assess intra-assay precision.

Inter-assay Precision (Precision between assays)

Three samples were tested in twenty separate assays to assess inter-assay precision.

Intra-assay Precision Inter-assay Precision
Sample 1 2 3 1 2 3
Mean (pg/mL) 35.7 139.3 540.4 36.2 139.5 557.0
Standard Deviation 1.4 29 22.3 0.9 3.2 18.8
CV% 4.0 2.1 4.1 25 2.3 34

B. RECOVERY

The recovery of Total IL-18 spiked to different levels throughout the range of the assay
in cell culture media was evaluated. The recovery ranged from 97.3 to 114.3% with an
average of 106.9%.

The recovery of Total IL-18 spiked to different levels throughout the range of the assay
in human serum was evaluated. The recovery ranged from 102.5 to 124.8% with an
average of 112.1%.

The recovery of Total IL-18 spiked to different levels throughout the range of the assay
in monkey serum was evaluated. The recovery ranged from 100.4 to 114.1% with an
average of 108.3%.

C. SENSITIVITY

The minimum detectable dose (MDD) of Total IL-18 is typically less than 6.0 pg/mL.

The MDD was determined by adding two standard deviations to the mean optical
density value of twenty zero standard replicates and calculating the corresponding
concentration.

D. CALIBRATION

This immunoassay is calibrated against highly purified E.coli-expressed recombinant
IL-18 produced at R&D Systems.



E. LINEARITY

To assess the linearity of the assay, different samples were containing or spiked with
high concentrations of Total IL-18 and diluted with Calibrator Diluent (1x) to produce
samples with values within the dynamic range of the assay.

Human Monkey
Dilution Average% of Average% of
Range (%) Range (%)
Expected Expected

1:2 96.4 89.4-106.6 107.3 101.6-117.5
1:4 96.7 90.5-104.8 105.4 97.5-115.8
1:8 97.0 92.4-105.3 104.9 96.7-120.4
1:16 95.2 87.6-104.9 100.9 86.8-115.9

F. SAMPLE VALUES

Serum - Five human serum samples were evaluated for the presence of Total IL-18 in
this assay. All samples measured ranged from 799.2 to 1549.6 pg/mL with an average
of 1317.4 pg/mL.

Four monkey serum samples were evaluated for the presence of Total IL-18 in this
assay. All samples measured ranged from 290.0 to 1623.2 pg/mL with an average of
796.4 pg/mL.

G. SPECIFICITY

The following factors prepared at 50 ng/mL were assayed and exhibited no
cross-reactivity or interference.

Recombinant human Other recombinants
IFN-y Canine IL-18
IL-18 BPa/Fc Chimera Feline IL-18
IL-18Ra/Fc Chimera Mouse IL-18
IL-18RB/Fc Chimera Porcine IL-18

Rat IL-18

This kit recognizes recombinant human IL-18 complexed to IL-18 BPa/Fc Chimera.

A sample containing 6.25 ng/mL of recombinant human Pro-IL-18 reads as 29 pg/mL
(0.5% cross-reactivity).




IV. EXPERIMENT

EXAMPLE STANDARD

The standard curve is provided for demonstration only. A standard curve should be

generated for each set of samples assayed.

pg/mL OD  Average Corrected
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V. KIT COMPONENTS AND STORAGE

A. MATERIALS PROVIDED

Parts Description Size
96 well polystyrene microplate (12 strips of 8

Total IL-18 Microplate wells) coated with a rabbit antibody against 1 plate
Total IL-18.
Recombinant Total IL-18 in a buffered

Total IL-18 Standard protein base; lyophilized. Refer to the vial 2 vials
label for reconstitution volume.

Total IL18 Detection Biotinylated IL-18 polyclonal antibody,

Antibody lyophilized. Refer to the vial label for 1vial
reconstitution volume.

Streptavidin-HRP B (40%) 40x Streptavidin conjugated to horseradish 1 vial
peroxidase.

Reagent Diluent A 10x% concentrated buffered protein base .

Concentrate (10x%) used to dilute HRP and Detection Antibody. vl

Calibrator Diluent A 4x concentrated buffered protein base _

Concentrate (4x%) used to dilute standard and samples. vl

Detection Antibody Diluent | A 4x concentrated buffered base used to _

Concentrate (4x%) dilute Detection Antibody. vl

Wash Buffer Concentrate | A 25x concentrated solution of buffered .

(25%) surfactant with preservatives. vl

TMB Substrate TMB ELISA Substrate Solution 1 vial

Stop Solution 2 N sulfuric acid. 1 vial

Plate Sealers Adhesive strip. 3 strips




B. STORAGE

Unopened Kit

Store at 2-8 °C. Do not use past kit expiration date.

Streptavidin-HRP B

Diluted Wash

Solution

TMB Substrate

Stop Solution

May be stored for up to 1 month at 2-8 °C.*

Standard

Prepare fresh for each assay.

Detection antibody

Aliquot and store for up to 1 month at-20 °C in

a manual defrost freezer. *

Opened/

Reconstituted

Reagent Diluent

Concentrate (10x%)

May be stored for up to 1 month at 2-8 °C.*
Use and discard diluted Reagent Diluent (1x).

Prepare fresh for each assay.

Reagents

Calibrator Diluent

Concentrate (4x%)

May be stored for up to 1 month at 2-8 °C.*
Use and discard diluted Calibrator Diluent

(1x). Prepare fresh for each assay.

Detection Antibody
Diluent Concentrate

(4%)

May be stored for up to 1 month at 2-8 °C.*
Use and discard diluted Detection Antibody

Diluent (1x). Prepare fresh for each assay.

Microplate Wells

Return unused wells to the foil pouch
containing the desiccant pack, reseal along
entire edge of zip-seal. May be stored for up

to 1 month at 2-8 °C.*

* Provided this is within the expiration date of the kit.




OTHER SUPPLIES REQUIRED

Microplate reader capable of measuring absorbance at 450 nm, with the correction
wavelength set at 540 nm or 570 nm.

Pipettes and pipette tips.

Deionized or distilled water.

Squirt bottle, manifold dispenser, or automated microplate washer.

500 mL graduated cylinder.

PRECAUTION

IL-18 is detectable in saliva. Take precautionary measures to prevent
contamination of kit reagents while running this assay.

Some components in this kit contain a preservative which may cause an allergic

skin reaction. Avoid breathing mist.

The Stop Solution provided with this kit is an acid solution. Wear protective gloves,

clothing, eye, and face protection. Wash hands thoroughly after handling.



Vl. PREPARATION

A. SAMPLE COLLECTION AND STORAGE

Cell Culture Supernates - Remove particulates by centrifugation and assay
immediately or aliquot and store samples at < -20°C. Avoid repeated freeze-thaw cycles.
Samples may require dilution with Calibrator Diluent (1x).

Serum - Use a serum separator tube (SST) and allow samples to clot for 30 minutes at
room temperature before centrifugation for 15 minutes at 1000 x g. Remove serum and
assay immediately or aliquot and store samples at < -20°C. Avoid repeated freeze-thaw
cycles. Samples may require dilution with Calibrator Diluent (1x).

B. SAMPLE PREPARATION

Human serum samples recommend a 4-fold dilution. A suggested 4-fold dilution is 50
ML of sample + 150 pyL of Calibrator Diluent (1x). Optimal dilutions should be
determined by the end user.

Monkey serum samples recommend a 2-fold dilution. A suggested 2-fold dilution is 100
ML of sample + 100 pyL of Calibrator Diluent (1x). Optimal dilutions should be
determined by the end user.

C. REAGENT PREPARATION

Note: IL-18 is found in saliva. It is recommended that a face mask and gloves be used
to protect kit reagents from contamination.

Bring all reagents to room temperature before use.

Wash Buffer (1x) - If crystals have formed in the concentrate, warm to room
temperature and mix gently until the crystals have completely dissolved. Dilute 20 mL of
Wash Buffer Concentrate (25x) into deionized or distilled water to prepare 500 mL of
Wash Buffer (1x).

Calibrator Diluent (1x) - Use deionized or distilled water to prepare Calibrator Diluent
(1x).

Detection Antibody Diluent (1x) - Use deionized or distilled water to prepare
Detection Antibody Diluent (1x).

Reagent Diluent (1x) - Use deionized or distilled water to prepare Reagent Diluent
(1x).

Detection Antibody (1x) - Centrifuge briefly before opening. Reconstitution
volume refer to vial label to prepare Detection Antibody (100x). Allow the Detection
Antibody to sit for a minimum of 15 minutes with gentle agitation prior to making
dilutions. Aliquot and store if needed. Dilute to Detection Antibody (1x) with Detection
Antibody Diluent (1x). Prepare at least 15 minutes prior to use.

Streptavidin-HRP B (1x) - Centrifuge briefly before opening. Dilute to the working
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concentration specified on the vial label using Reagent Diluent (1x).

Total IL-18 Standard - Centrifuge briefly before opening. Refer to the vial label for
the reconstitution volume*. This reconstitution produces a stock solution of 7500
pag/mL. Allow the standard to sit for a minimum of 15 minutes with gentle agitation prior
to making dilutions.

*If you have any question, please seek help from our Technical Support.

Pipette 900 uL of Calibrator Diluent (1x) into the 750 pg/mL tube. Pipette 500 uL of
the appropriate Calibrator Diluent (1x) into the remaining tubes. Use the stock solution
to produce a dilution series (below). Mix each tube thoroughly before the next transfer.
The 750 pg/mL standard serves as the high standard. The Calibrator Diluent (1x)
serves as the zero standard (0 pg/mL).

500uL 500uL 500uL 500uL 500uL 500ul

A~ A ™A ™A ™A ™~

100ul

(S

—— — —
STANDARD
e |

7500pg/mL 750pg/mL  375pg/mL 188pg/mL 93.8pg/mL 46.9pg/mL 23.4pg/mL 11.7pg/mL

D. TECHNICAL HINTS

® When mixing or reconstituting protein solutions, always avoid foaming.

® To avoid cross-contamination, change pipette tips between additions of each
standard level, between sample additions, and between reagent additions. Also,
use separate reservoirs for each reagent.

® |tis recommended that the samples be pipetted within 15 minutes.

® To ensure accurate results, proper adhesion of plate sealers during incubation
steps is necessary.

® TMB Substrate should remain colorless until added to the plate. Keep Substrate
Solution protected from light. TMB Substrate Solution should change from colorless
to gradations of blue.

® Stop Solution should be added to the plate in the same order as the TMB
substrate . The color developed in the wells will turn from blue to yellow upon
addition of the Stop Solution. Wells that are green in color indicate that the Stop
Solution has not mixed thoroughly with the TMB substrate.

11



Vi

. ASSAY PROCEDURE

Note: IL-18 is found in saliva. It is recommended that a face mask and gloves be used

to protect kit reagents from contamination.

Bring all reagents and samples to room temperature before use. It is recommended that

all samples and standards be assayed in duplicate.

1.
2.

10.

11.

Prepare all reagents and working standards as directed in the previous sections.

Remove excess microplate strips from the plate frame, return them to the foil pouch

containing the desiccant pack, and reseal.

Add 100 uL of Standard, or prepared sample per well. Cover with the adhesive strip
provided. Incubate for 2 hours at room temperature. A plate layout is provided
for a record of standards and samples assayed. (Samples may require dilution. See

Sample Preparation section.)

Aspirate each well and wash, repeating the process three times for a total of four
washes. Wash by filling each well with Wash Solution (400 uL) using a squirt bottle,
manifold dispenser, or autowasher. Complete removal of liquid at each step is
essential to good performance. After the last wash, remove any remaining Wash
Buffer by aspirating or decanting. Invert the plate and blot it against clean paper

towels.

Add 100 pL of the Detection Antibody diluted in Detection Antibody Diluent (1x), to
each well. Cover with a new adhesive strip and incubate 2 hours at room
temperature.

Repeat the aspiration/wash as in step 4.

Add 100 pL of the working dilution of Streptavidin-HRP B to each well. Cover the
plate and incubate for 20 minutes at room temperature. Avoid placing the

plate in direct light.
Repeat the aspiration/wash as in step 4.

Add 100 yL of TMB Substrate to each well. Incubate for 20 minutes at room

temperature. Avoid placing the plate in direct light.

Add 50 L of Stop Solution to each well. Gently tap the plate to ensure thorough
mixing.

Determine the optical density of each well within 10 minutes, using a microplate

12



12.

reader set to 450 nm. If wavelength correction is available, set to 540 nm or 570 nm.
If wavelength correction is not available, subtract readings at 540 nm or 570 nm
from the readings at 450 nm. This subtraction will correct for optical imperfections in
the plate. Readings made directly at 450 nm without correction may be higher and

less accurate.
CALCULATION OF RESULTS

Average the duplicate readings for each standard and sample and subtract the
average zero standard optical density (O.D.). Create a standard curve by reducing
the data using computer software capable of generating a four parameter logistic
(4-PL) curve-fit. As an alternative, construct a standard curve by plotting the mean
absorbance for each standard on the y-axis against the concentration on the x-axis
and draw a best fit curve through the points on the graph. The data may be
linearized by plotting the log of the Total IL-18 concentrations versus the log of the
O.D. and the best fit line can be determined by regression analysis. This procedure

will produce an adequate but less precise fit of the data.

If samples have been diluted, the concentration read from the standard curve must

be multiplied by the dilution factor.

13
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A. RBHE

AR ARERARE (TR N A [ FLTR] RS R 2D
CANRE I =AFEA, (R AR 70 AR IN200, - DL 5E B A RS

WRIEREFE CR R 8] SRR

CANRE I =AFEA,  EA R 7 Ak 200K, DL & BRI RS

AR B WA K B
FEA 1 2 3 1 2 3
SFEME (pg/mL) 357 | 139.3 | 5404 | 362 | 1395 | 557.0
bRz 1.4 2.9 223 0.9 3.2 18.8
CV% 4.0 2.1 4.1 25 2.3 3.4
B. ElkZE

TEZ M 15 7 FEREA 35 NASINNVE N AN R KR IL-18, s He el UscR o (Rl SR Vi I 7E
97.3-114.3%, “F¥EIFTE106.9%.
78 N ML FE A HR 48 AN AG IS [ 8 A RSP B IL-18, e H el . [a] i = 3E [ 72
102.5-124.8%, “F¥ERHEE112.1%.
TEA 75 B A R 35 NGV B Y AS [R) RSP O A IL-18, s el R . [al i 3 Bl 7
100.4-114.1%, ~FI[ESCELE108.3%.

C. R

SUL-18 AR AT 57 & (MDD) — %/ 6.0 pg/mL.
MDD /& HR 45 20> 53 119 F AR i FL AW P55 A 19 ~F 30 (B0 v 435 o v 22 1 545 38 R AR XS B

W
D. RIE

HLELISAIR &4 tHR&D SystemsA: /= 1K T i Kk s 2 S IL- 18 A TR IE .
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E. &t

AR IREA S A BB N BRI RIL-18, A5 FIFRAE R (1% KRR R 2k
VSRR N, e HL R

Human Monkey
(~F
WS [ pymmesm £ (%) T EREE R
(%) ° (%) °
1:2 96.4 89.4-106.6 107.3 101.6-117.5
1:4 96.7 90.5-104.8 105.4 97.5-115.8
1:8 97.0 92.4-105.3 104.9 96.7-120.4
1:16 95.2 87.6-104.9 100.9 86.8-115.9
F. FEATE

MEREA - ARG 150 NMIEFEAR T IL-181 7K. SO FEA KA IIEAE

799.2-1549.6 pg/mL2 [8], ~“F-¥1H1317.4 pg/mL.

A5 FH AR A B A 1 4453 0 LT REAS T SL-18 7K o A4 RE A (A6 4 76 290.0-1623.2
pa/mL[f], ~FI¥J{E N796.4 pg/mL.

G. Rt

R LU PR 7 e 1] 550 ng/mL A B8 SR AGHIN Y50 A WL 6% 21 B X8 FA) 28 B B BT o

Recombinant human

Other recombinants

IFN-y Canine IL-18
IL-18 BPa/Fc Chimera Feline IL-18
IL-18Ra/Fc Chimera Mouse IL-18
IL-18RB/Fc Chimera Porcine IL-18
Rat IL-18

R F BT R ) FE 4 L-18F111L-18 BPa/Fcifk &4 .

A 6.25 ng/mLE 4 A\ Pro-IL-18 [ FE AR B 429 pg/mL (0.5%%8 M)
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V. SIS

A. RIS H R

H i FA%
ALY P IL-18 HiiAMT 96 FLEK LMtk 8

Total IL-18 Microplate B IL-18 3 AR 1 Holg
Lx12 %

Total IL-18 Standard e GHETHD , SHEMARSTER 2 3K
AP RART IL-18 Kk, T8, SEH ‘

Total IL-18 Detection antibod e 13

Y PR AT B

Streptavidin-HRP B (40x%) 40x KR4 1 EE B SR A = Anid 1 HRP 1

Reagent Diluent Concentrate WAEHIRFIFRER (10%) F T F HRP 1Y

(10x) SRIIEIREN

Calibrator Diluent Concentrate | RZ5HIFRAEMMRIR (4%) FHTHREPRMER 1 Y

(4%) FIREA

Detection Antibody Diluent AR PTAR RS (4%) F TR A il 1%

Concentrate (4x) ETINLN

Wash Buffer Concentrate A Ar e \
WAGLEBR M (25%) 1

(25%)

TMB Substrate TMB ELISA ¥ 13

Stop Solution 2 S .1 10

Plate Sealers E Y 3k
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B. AFIEMTFF

KIFHRAG | 2-8CHiT: WEkA A 20N

W HoRME-HRP B

Vel Ze il (1%)

TMB MV 2-8Chfifs, #= 30 K
eI
R A5 FE S 357 S T 1
o A oY%, -20°CHEAE, % 30 K
- 2-8CHkTE, % 30 K
sk R | AERFRRE (420 ARV PR LA 1 A B SRR, £
RINER

2-8°Cfitiff, m% 30 K*

RESGLRRRRER (00| gl A LRI 1R TR FERL,
LRNEF

2-8CH#ff, % 30 K~

BURRRRER (1000 TR ST SERC R 1R AR, £ 4
I 3

o Y S IR S8,
BROFLECK b 2-8CHifE, B% 30 K

A BHER A RO A

C. LW B &AWt

o EERRAC CAIIIEE 450 NI K IR U S 540 nma570 nmis IE K R I D

o BRI B — RSk

o ZEMKELEETK

o TR OBPERD . ZIEIEDEAR 3 SRR

* 500 mLEf

D. HEEHE

o MERRETRIMIL-8, JvilEfeim i, S RRTRIET O FE, MUrpiiaEit.

o RFIER BN E B R, ATRE SR R R BUR R, BEGIRN .

o RGN A LB BRI, LS (O BRI . P T SR IR . A S
HMRGETF .
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VI. LRI

A. FERWE KT

PG TE LR BORAIN B0 22BRs SRR IIREAR . FEARUCEE 58 A BRI, /i da—
UAE AR 3%, A7 T-20°COKFEN , b S IR FEAT] RE 75 2 AR HE AR (1%)
L=

MEREAS: FH I35 2> &% (SST) Bk . 4 IAE = A 307041, 4851000 x g 0215
oyl MREUMTEFEARZ SRV ZIH TR, 5038 0%, -20CIA7& A . B R E iRl Ff
AT RE T AR E SRR (1) FikE.

B. FEAHERTIE

NIMEREA R B bRE SRR (%) 4fEMRE 5 3 TR, ll1: 50 pLifiif+150 pL
PRUESFERE (1%) o B ERRRE N e 2 e -

W M TE AT ZE AR SRR (%) 25 RE et TR Ill, fl4n: 100 pLifiiE+100 pL
PRUESFRRER (1%) o B AR Nt i 2 FH P i o

C. HwTHES TIE

W HERTFEH IL-18, @B EI5H, SLRIEHFOE, FE.
ERHRERITARABETER

Ve (1%) = AUKFAT I R IRRAT e i 46, JRTIEWILS,: ME SR, B
RRIRA), 134 78 BV fE FRRCHI BRI . PR 20 mLR e bl 25 B 17K B z& TRk i
FEBCH 8500 mL AR TR BR (1%)

e AR (1%) « 0 280K B 25 B 1 /KRR BRI A1) SO bR v A AR RV (1%
REPUHARFRBER (1%) « 0 20K B 25 B 1 /K W BRI 1) ear BT AR R R (1%
AR (1%) (MK ELE B /KM RS i AR R (1%

RPHLAE (1%« FREEBRENEO. SERUFABEARSERETY, H &l
(100x) . BEEEED157080, HANEM. WA T E AT ARG RR
(%) FRBEERMPUA (%), ZALEE A5 80 .

HRRMER-HRP B (1x) : JTETIEBN B0 JHGRFRIR (10 KRR MNZR- HRP
B (40x) Mk TARMKE.
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BILABKRE S : TFR AT L. TR N ERARES B RA, AR
N7500 pg/mLbRifE it BER . BRER R 1550480, fEH TR

WA, EEREAEAR SR .

750 po/mLFREE HH I N900 uLbriE AR (1x) , HA B F i A500 uL
PRAEMBFRR (1) o BbrdE M BER S IR T R RS R, B850 R A G B3
N . 750 pg/mLEVEbr v Hh 28t = 5, FRAE b R (1) a] FIEFRAE 5 2% £5.(0 pg/mL).

500ulL 500ul 500ul 500ul 500ul 500ul

100ul

— —
STANDARD
L . *

7500pg/mL 750pg/mL  375pg/mL 188pg/mL 93.8pg/mL 46.9pg/mL 23.4pg/mL 11.7pg/mL
D. BAR/PMEAR

¢ HRGBEFEABRN, RER IR

o NIRRT Y, BCHIA FEIWREEARAE R BRSNS B ek Sk
AN FI TR 20 A P AN R (7 YA 5

o RBSI BRI SE B B A

o BRXIEEI, A A SRR AT ORAIESE R TR 1

¢ TMBJEME AL AT N TEt, EROLIRA: IR, TMBIEYIR: Lt
AR FAN IR FEE Y 5

o ZAbRIR AR R TMBJE VAR _ BRSO — B0 N2 B80S, FLA BT B AR 3
AL axt, MERMFLNBIARIES], 7R iR G
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2.
3.

10.
11.

12.
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I3 AN R FERRUE i, SEIRFEA IR AL A, RFL100 plo FHEPAR B3 e AL,
FRWE 2/ UL BIRAE T — k6 FLEAR B, AT T AR b ARG A (AR
WAL E;  (MIEFEART EREE, 1TEIE S WAEAH] &85

PR AR 25, A PRI 22 B YeR 2% 2% B B PEARMLYEAR « BEFLINYE %400 uL,
SRJE AR PR 25 . EAEHEAESIR, HLBE4IR. BRI BN LR H A= G B
TRRNGFRRIe A R . e —IRBEREE R, BRI N BT A AR T SRR 3 &, 7R
IKERAA T Fr A 5 B VA s

TEREMEAL A IA00 pLECH ksl (%) o FEREEME RN AL, =R
BH2/M6T;

AL YRRAE

TER AL N I 100 pLbs R b i B A 2R F 2R - HRP B AR A b 343 s )87 AL
ZFRTHF20 80, HEREDE;

H AP YARERAE

TERAS LA IIA100 uL TMBJEY)A W, ZERB 20560, HEEEL;
TERAMHFLA IS0 L& 1bi, TERIRFLIR, (EE TR & 3550;
IONZEW E 10580 N, A BEFR G & 450 nnfOEEE, 3EE 540 nmE570 nm
VEREEIEPR A o W R KAZIEA AT, PA450 nmF) L5 2:540 nmai570 nm i 4.
XML RS AR BBk . WA IE T ELRAE450 nmAbii AT e 800T e
2 H AR

THEER: FEIRE AR I E LSO E BT AME, A8 G2 ik 130D
8 (O.D. , EAHHENEMAENSHEHE (4-PL EME @R HENRZL. H—8
RIgiE7e, @IS HlyHh RS FRAE G ISR S xdl bR B R A e An vt Hh 2%,
FRaE B B S e i A M 2. O nT DU 2 S IL- 18R FE (16 415 O.D. 1Y)
WECR A, FF H e A0 G G v] LIS 1A 73 A R o« 2 AR P AR R (AN K
R ORAETTE e

SRR S AR RE MR 1 2 13 PO A B 0 20 3fe DA R 135 250
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