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hupose: There are 3 wamings for Glucagon tests. First, EDTAtubes that already contain Aprotinin must be used
for plasma collection. Second, for freezer storage of centrifuged plasma, glass tubes must be used. Last, glass
tubes must be used for testing procedure. So we compared the glucagon results of next 3 situation to those of
control group. First, We compared to results by tubes without Aprotinin and with aprotinin. Second, we
compared to results by tubes(plastic vs glass) for plasma storage. Third" we compared to results by tubes(plastic
vs glass) for testing. We tried to evaluate the results of the 3 different condition. I\{abrials and lVlethods: 40
healthy adults were studied with normal results on the general medical check up and laboratory tests. We
compared the results of 3 different condition belows: Blood were collected in EDTA tube containing aprotinin
and plasma was stored in the glass tube for 3 days in a freezer and results were obtained by tests in the glass hrbes.
Results from EDTAplasma without aprotinin, results fromplatic tubes for freezer shoage, results from plastic
tube when testing. Simple linear regession analysis and paired t-test using SPSS were done for statistical
analysis. Commercial glucagon kit(RlA-method)which made by Siemens company were used. Resulb:
Correlation coeffrcient between results of EDTA tubes with Aprotinin vs without Aprotinin was r : 0.783 (p =

0.064). Result of specimen in plastic tubes stored 3 days in a freezer showed lower value compared to those in
glass tube(r:0.979,p:0.005). Also, results of testing in piastic tubes showed lower values than those testing
in glass tubes. (r = 0.754, p <0.001). Conclusion: It is recommended for glucagon determination to use EDTA
tube with Aprotinin which is a inhibitor of protein breakdown enzyme. Results of plastic tube when storage and
testing showed lower value than those of glass tubes, so it is recommended to store and test in glass tubes.
(I(orean JNucl Med Technol 20lf ;f 5(1):117-120)
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c*=+g +q c%}"+€. "J€6lzl +7'16l= 7lE+ 7l^la-

fleq, zlFzl+r€ +g-r+ ,J+. 3*2133 7J^llE
(hepatocyte)9l ?l= =+7|$ fg" xll(glucagon receptor)e|

a6J6lq A^]l+e of€# zl^J"llE 3al=419 +qcoeE

E6l]6ll^l €9 o e BEl6lTll 6J+.'*) zJeldlE =4aalol
Blqqg, SFzl^Ee a_e_E 4q# =+aLllez]ql^11
(gluconeogenesis)$ $a]] +trBg "J=Zl +trt ol$Al "J€
qTl +trBE uf{zfzl-e- €o-4 o e +Hlg+. ol + r+4g-
E"6}] =+7t+g rJql^l sEEolg +El6lal 6Lr, zjtrBg

E=4. =+71-34 uf4lzlzle olzloll.tJ eElqb t€fl
(insulin)4 Hlql 4I€€ 6|.4, "J+fl4 6J4l e€++g oJe6t

zl *zld4.') E* a+ ^J4}4 e+ -$z.l zluj.{free famy
acids), zll.tr,fiketoacids)$ so E€ +71^1vJq. Glucagonel

C+ HIrJTl= 3-6B014 +E +"1+ 4l+ql^l ql^lgEl.

Glucagonel +49 Ghcagon r+"J+ql E6J'JFLB, Agql
gEl$gC Glucagon At=o, €"JA 'JkHql^J xJe%r-E

Hql ulslE 54 o e d^l€+. .14*'Jtl4 998 zl-zl
r 9lb Glucagon$ kit insertNl-oll 3717) +44& 7l7la

9l+. a4l Aprotininol f,z|$ EDTA tubeql il]Cdl]ot 6l
jq Ezll ole4 ill€* eill + PlasmaE r+s g46lq

Glass tubeoll! B5l g+al]o}+4. r4:u 4^l ^l class
rube$ rf$oNoloJ+. olq +4= ol 3ztzlE sqlol
Glucagon{r.f Ar+ql qq+ €6}€ Elil=zl a }61-9+.
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Fig 1. T-test of experimental group I (According to Aprotinin
addition).
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4Si 91 3oJ. Glucason l.tf ,\l Aprotinin E7l9+ Plastic Tube lf8ol rl^|ts g=d

Table 1. Glucagon concentration according to measuring group
(Experinental group 1 : Without aprotinine, Experimental group 2: Storage in plastic tube, Experimental group 3: Measure in plastic tube. Unit :pg/mL)
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6
7
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55.71
45.46
67.97
69.39
s8.26
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77.17
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OA.LL
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70.09

44.63

) / .u l

63.71

77.11
64.34
93.76
51.37
68.01
50.06
48.28
62.70
50.02
51.16
52.94
63.54
67.79
62.59
64.68
52.81
63.66
46.73
57.56
70.42

90.11
53.44
100.11
61.93
69.90
54.26
46.47
66.19
69.34
55.42
56.10
73.88
53.37
75.05
66.98
47.93
68.37
44.60
58.46
s8.16

73.39

46.75

/ r ,5 r

60.98

49.65
49.18

J ) . J  I

43.44
54.49
43.96
42.44
52.29
37.07
55.57
s0.09
s2.58
67.44
49.84
47.63
)z.z r

41.71
50.76
60.32
63.91
59.85
59.83
55.90
44.85
50.98
46.23
53.32
53.58
49.26
66.61
50.98
66.57
50.44
71.06
63.61
56.72

+ J . I J

51.62
58.62
62.65
55.16
53.16
51.65
46.77
61.52
47.9s
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51.44
48.62
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64.rs
63.25
61.05
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63.25
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27
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23
a /
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26
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28
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3 l
32
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36
37
38
39
40

38.22 50.16
52.41 41.05
60.18 46.52
63.19 41.07
59.45 40.25
59.06 42.06
53.6t 42.22
46.72 34.25
49.67 44.06
47.15 35.2s
51.78 50.44
53.60 49.10
s0.08 46.52
64.22 54.22
s0.98 45.41
65.63 44.52
46.24 33.41
68.16 55.06
61.99 41.52
55.26 44.85
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Fig 2. T-test and Correlation coefficient of experimental group 2 (Storage tube : Glass, Plastic).

e 41lb 0.46q1^l z4l= le pglrnl$ zlolTl $r(Fig. 1,
Table 1) Plastic tubeoll 39 BF H+4q €e6J a4=
Glass tubegl^J 3oJ tEF!-+6Iq dE+ A4!-4 +E6lrll
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d€qrl+4g ra"6Jl +49 q?^lg y=osex +72.0,
F+.sosg 4449cl{Fig. :).
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Fig. 3. T-test and

52pg/rrtr- r=0.77.
olql +4= H+ 44.d Glucagon E *EZI9 +6171 +l

6ll +EE6llsA 9zjlzilq-l Aprotininol frzl.g EDTA rubegl
^ileq-q de6F= ag €tF.J+. E plastie tube r.l-S ̂ l €
zld o + .Jal] €-zf9 €4zl ]?9afzl *rll 4El.+!_s 4
iJlb eq g- Glass rubeoll.tl Ld+ .H-+6lr Glass tubeollrl

dEl6Fqol +4. €lxl9 c++ rl*r+ Z.lsL= 916l] e^l ^l

+949 4q}4zl olzla|-r, d€dlqo} 6.J+-z ̂d4€4.

Glucagon$ illlr Langerhans{ a -{lEoll^i 6#oi +Hlq
q, Tl::os= ,J'Jge6ll, ^j%l+6l], "J+fleHl +11 4L
+ 5'ol !lr|. Glucagong +Cg Glucagon 4.j+q 9*
Bl-H, $${ Glucagon 4#, g"JC .Jr-Bql^J zle'}

9 TlEg 6izl+l6l] d^l€+. Glucagon +C^l ^ll 7l^l +
9E S-al+ull, dzll, Aprotininol dzl€ BOfn tubeol zp

€6]]oF 6}l E-all, Piasma$ +46].q Giass tubeoll tsF .E-

+6lqot 6fq trfzlEe_tr e^l^lqlE Glass rubeglrJ ?c
g 6flol o-J4. olgl +4= EDTA rubeoll AprotininE ++
ql q= Ar+ Hlr, AAI B+ $zl$ r;o1ql 4= Hlr

(Plastic rube/ Glass rube), f{$zlql qE Hli(Plastic rube/
Glass rube)E 6toi, ̂ ll zlzlzl $t\a,J ol^lE oJ6Jg oJol-!-

14- ,*4.

cE +e glol zlzj{1lq^l at} aag BoJ ̂ d.J 408
g qltr-e-E €€6lq 4aJl+ ,$lzlzl {g de+9
Glucagon Aq€- Hli6tflr|. Aprotininfizi* EDTA $zl
ql i]]e + ei]l= Glass tube9l 39 ts+ E*6}€ Glass
rubeoll.! dtr(qla$+ Arle+ Aprotinin{z}otzl ?*g
EDTA $zloll i]]€+ erXd€+l), Plasdc rubegl 3"J ts

Correlation coefficient of experimental group 3 (Measuring mbe : Glass, Plastic).

o to
4

€l H+* +g ar(def2), ptastic tubeql^l de(de+
3)+ Ar+E ulral*4. Fzl4ql E4e SPSS$ olgq

paired t-tesre| ++Cepl+le4g d^16ifl:z ^lEg {r-+
EIE Siemensl|e.l Glucagon RIA kit€ ^Fe" dl$.+.

Aprotininol !z]-$ EDTA $-zloll llpalq dC6J Ar+
el Aprotininol eTfElzl ?*9 nOfnSTlql ille6lol €E
'J ^J+41++ 14.783 (p=0.064)= sflEl. ezll E4 +
plastic tubeollrJ 3.J 'd€l _H_+6lol €e* ar+= Giass tube

9 er+q H]6]]^J +96lzl *xl +4*trK=0.e7e, p4.0a).
E +4 .tl Plastic tube-$.rf3:4 p$E Glass tube9lrJ €E
+ At+Etri +el6l|l *Al +4kttrKr4.754,p<0.001).

Glucagon A^L ̂ lq[ +E E6lsA 9zllzlloJ Aprotinin
ol ?zl€ IDIA ruberl-Sol tstlqq, Plastic tube ̂F* ^l +
zl4 44zl +el6l|l *rll +EI+se e^ll= E4 F Glass
rubeoll BF -E-+6tJ. Glass tubeil,rl !fla]qo1434.
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