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ABSTRACT

Coffec is known to increase pancreatic sccretion of digestive enzymes. The mutagen, aflatoxin
Bi(AFBy) is contained in fermented foods and known to increase the specific activities of
pancreatic chymotrypsin, trypsin, amylase, and lipase. Nowadays, coffee intake is increased
among Koreans who have consumed relatively high amount of traditional fermented foods.
Therefore, this study was performed to examine the effect of coffee and AFB; on pancreatic
exocrine function and structure.

Rats were divided into 10 experimental groups. The first five groups were W(control group).
LD{0.2g decaffeinated coffee/Kg B.W), HD(3g decaffcinated coffee/Kg BW). LC(0.2g coffee/Kg
BW). and HC(3g coffee/Kg B.W). The second five groups were WA, LDA, HDA, LCA. HCA,
same as (irst five groups in cafficine level but treated with AFB).

The result of this experiment showed that the caffeine intake did not influence significantly
on the growth and feed efficiency. But water intake was increased by caffeine intake and AFB;
treatment. The weights of pancreas and liver were increased as the caffeine intake was increased.
Trypsin activities were tend to increase in concentrated coffee groups(HD, HC). AFB; treated
groups showed the higher trypsin level than the AFB; untreated groups. Amylase activities
were tend to increase in concentrated coffee groups(HD, HC) of AFB, untreated animals,
AFB, treatment did not show the additional effect on the stimulated amylase secretion by
coffee. Lipase activities were tend to decrease in concentrated coffee groups(HD, HC) of AFB;
untreated animals. Lipase activities were increased in the order named WA group, coflee groups,
decalfeinated coffee groups in AFB, trcated animals. AFB; treated grups showed the higher
lipase level than AFB; untreated groups. In the histologic observation of pancreas HCA group
showed more dense compound tubuloalveolar glands and proliferation of nuclei than normal.
The result suggested a development of a atypia which is ongoing phase to a cancer.
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Coffees A]F2ol8] Bz @A Juistd &
259 shiz 1 s} o] 5559 AR
Lol of &=

Coffeed] T HE S5 A4AY, AZYBA?,
$E7), 2871A4% 59 Aws AA7 o
a9 APt 20T 43 PV FEHE
Aoz %eA dou ok E ¥ me AT
27hd

54 287140 YoIM 9 coffees] Hg-& Th
sha] $14be] BHlE FSUHAFIL 25H T4 sterol
FEE TaAYIY £371FY 47 Ay 9
3 F@ol Yo =g gy, dE g A
el EHELS BT T8I 1E exocrine pan-
creas?] T8} 7150l U]A = coffeed] Pl gt
ATE aypsin®, amylase!V o] BAo] FrlHETR
Hu dlou, 47748 2E 715 methylxan-
thines?] 5] caffein 59 HF JHA dF&
g 2 A58HY We BT, Coffee
289} FHZG) Alolo] E AFE oejAld
Sl 93 7 geel ANEIE o 4
Folal AR ZAE coffee, decaffeinated coffee
13), g_caw)zo), %}gzx), Ho] To] AREoE
o AN A7t e g,

Egdelgeln T+ 2 HzZe] EdE 7
@ate aflaoxin Bi(AFB))-2 A7 o] ARg ZE

Z, oil seed, LHE AIEE He i 4
2 FAFE Sol THe] Jed® o= #HA9
438} 8 491 wypsin, chymourypsin, amylase, lipase]
e F7AAIY L Ba HYnR.

A gt 5o 228 AEE F2 coffeest
L2 o AEH HEAED AFEHAM A ¢ e
AFB;& BHA|A o|So] el LA
Aol o 2H8-2 =R Lol nR AFY ay-
psin, amylase, lipase?] @4 =2l RAHALE 44
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1. HEx=

2 dgo 85 Az Hod MFol <& 70g A
S5 47 87 (Sprague Davley) 2 % 80vE] S
soheld 10202 thro] A 29T BN F
133 AFSBRTh

AbgAe] emE 22490, $EE 60% HER
ZE&a w9 FF7), ¢S 47 1220
HEE dUg 2ASGL ALg Aol okt R oA
T8 RPAIEE AMLsld £, coffeedt &7 2}
fF2o] AF&A FAX AE L dFd FIHA
23870 AlR AT 285 4HFS WY
AT A ZHHE
Coffee= decaffeinated group 2 2 1 (F A 21 E)
, caffeinated group@ £ instant fine coffee(% Al
1E2)E AMSEH 17t L coffee 24508
AVEHAT 2207 ) 7 FHAFS preest
A7 iz 35ml100g BWR U B2 60Kgo)
Q1] a4Fo) 57F, 75%H& Al BHFo 2 cof
fee 0.2g/Kg B.W, 3g/Kg BW=E A 4tsle] 2o cof-
feeE BA FFFHED A EE] Fe HFo] 100
gdme 53 EFFAAE 0.02g 75% EHT)
M 03g8 35mle] o Bld FFagr.

Carcinogen®. 24 aflatoxin B,(AFB,, Sigma che-
mical Co.)9] Fo= AFB & S50 oY
5o (10mg/100ml) 0.5mg/Kg BWe] F&0Z o
Eol g EZFAPRIE & 6mg/Kg BWe
AFB g F3Qcth S8 Fe AFo] 100g¥Y
e 05mlE FASATE AFBS& FAstA e
zTAAE g% SeraE Fosd

Ztztel A¥F L Table 13} 7t}

>

4

1) desS29 Xal Y sample ZH|
T ASE F 1AL AN FL &
AE o ethyl echer2 obE £ F3, 9, 7L, H,



# Aol 8+ Coffees) Aflaoxin B o) 43

Wge Azse 0% HPNYFE ARE 5
7AE A

Ao E2AFE AY sample 2AE AA
A9g Aaags AT T A4 2% 37
£E 1100wV e Bl &8 3t glass homogeni-
zer2 4Coll A homogenizedttt. o] #381H 494
4°c, 27,000 X goll A 2033 A EE] & F AFAE
A Az e

7o) B AR EE Bradforde] FHHE o] §
3} bovine serum albumin(BSA, Sigma fraction V)
¢ gFduds o FFsgoh

2) #ES| trypsin 4T S

Trypsin uypsinogen©] trypsin©. 2 @43 H %
2 3 & Auksbed 2 g3e ogd 2o iA
0.02M CaClLZ 438 tis buffer(0.5M, pH 8.2)
50mief] enterokinase(Sigma chemical Co.) 0.1g&
L8 A 71 F 37T water bathol4] 30% 7 incubate
B 20,000X g A 1087 f4 B e8] FF e
# %) sample(crude enzyme extracts) o] H7Igo =
R A3 =R )k 2L nypsin F4E F80
N-benzoyl-DL-arginine-p-nitroanilideE 7| & & 3o
&4 2] pniroanilide® A =F A 8l = Er-
langere] W) g o] &8t Th

& 99 of7)A) AH-E 2743k 410nmo M
0001 FTEHe F7t2 Pt

Table 1. Experimental treatment of each group
Group Treatment

W Waer+1% Sugar”
LD Low decaffeinated coffee
(0.2g/Kg BW)+1% Sugar
HD High decaffeinated coffee
(8g/Kg BW)+1% Sugar
LC Low coffee(0.2g/Kg BW)+1% Sugar
HC High coffee(3g/Kg BW)+1% Sugar

WA, W group- Aflatoxin B, (0.25mg/Kg BW)

LDA LD group+ Aflatoxin B,(0.25mg/Kg BW)
HDA HD group+ Aflatoxin B,(0.25mg/Kg BW)
LCA LC group+Aflatoxin B,(0.25mg/Kg BW)
HCA HC group+Aflaoxin B,(0.25mg/Kg BW)

3) #&e] amylase BAMT EH

Amylase 842 AR L 7| A& Al4-51E Bernfeld
B o] uhRol &) FFAUTH T FHE 979
AL E ZAE 540nmel A 0.001 FrEHY F

7vE AoEn.

4) B fipase BHE £

) 7ke] lipase B3-S Scligman®} Nachlase] ¥
Wof olef AUt & BT AHEE 23
2-naphthol 44 &9 lpge g AHejHch

5) e Z=AEE HAL

#HAL 10% formalin 4oz DFAY &
WAl 2288 FAEA 2jahe) paraffin wax]
Zosta 5~7um® @A} hematoxylin-eosin
gde w9 @7 BEe stk

6) BAIXE|

B AT BAA §948 BFE S FUHA A80A
AATB, 2% §79) g 2% Clcafleine
o 2 939 a5 Eysled U AT
HgFae 13 facordal designg o #&Th
4L 0=0.05 FEAXN BEIFUP.

oW oE

=

%
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1. ME, MR8 2T I

Caffein &0 W& Z 4970 A5
&+ Table 20| 4] Bajx| Kol BAIHoR f2i¥
2ol 1Ytk AFB A o) g 2 A48T A
sl AFB M o] AFB e Z Hgo
EAAoZ fo4L AAT i e BES

A

Table 2. Final weight of experimental rats')

Group Final weight(g) Group Final weighi(g)
W 260.75115.54N0) WA 252,001 12.93

LD  261.25%£17.72 LDA 248.00t 9.16
HD  256.75% 19.56 HDA  241.50% 7.05
LC  261.50£11.59 LCA 24325+ 9.11

HC 2547512117 HCA  237.75113.45

“offees] ZH0 2 A3 FEAAB| REAE A
2 WAE] AR 149 sugar® B F7HHAT

1) Meant SEM
2) NS : Not significant
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EEd ol Hul5*2d] 28 aflatoxicosis<] A
$2E A%sh QA an

Caffeine %o 0}2 A}5 F
LA H 8 ol d z}o
AFB, A ejo] thg A}
Ho)A gstov 5T RHE isy)
A 7k 0013t E HolAE AT}
AFB, FA 2| T3 AFB A 2 F LA = EAo=
AL RRAD AFBRAG T A3 T A4
Fe dehiR,

FRTFY JHFL Table 394 Hi ulgl o]
caffein 5 =, AFB, A 2lo] wiel A FH o= 98
ael7} 9191 en caffeined} AFBXajo] wWeE A%
A& QlolHE Ao H Y 2to]E Bt} Coffees)

o= EMZ coffee HHTNM L72 A ako]
S7ME Aolgta st e} AFB! R A2z
A Woll Hlg] e EEo] ekt Zolsie
AEE BYT AFB A FoAE 23

Table 3. Feed efficiency ratio(FER) and water intake

of cxperimental rars!

EE2 4 A827
A kot (Table 3).
2 Ae A Fol=2

Azksted

1& Bol

group=

Loa

Group FER Watcr intake
(ml/100g BW/day)
w 0.14£ 0.01 29.08+ 0.94
LD 0.1+ 0.01 29.14% 0.95
HD 0.15% 0.02 30.16% 1.05
LC 0.16+ 0.01 52.14% 1.43
HC 0.17+ 0.01 29.58+ 1.70
WA 0.15% 0.02 51.4940.74
LhA Q354002 23.06% D33
HDA 0.14% 0.02 2590+ 1.15
LCA 0.12+ 0.02 28.76+ 0.60
HCA 0.16% 0.03 27,42+ 1.16
significant
z; o) A, C, AC
1) Mean+t SEM

2) Al Elfect of AF is significant at the p<C0.05 level
by two way anova
C : Effect of caffeine is significant ar the p<0.05
level by two way anova
AC T Effect of interaction between AF and caffeine
Is significant at the p<0.05 level by wo way
drova

8) NS ! Not significant
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BF Fo] Fashe 4TS BT o= AFB A g
= 1§ AT dae coffee.dl A oo 3 2
e 58 Rilga & Ao 7Ad
Aoz Algdd

2. HEFS &R

Table 4o 1}e}ed BE9} o] caffeine ol e
F2IFAA Qo A, 9, M caffcn &
7 BRSE ANRAY) 3N E BYE B
ot B3] A, 7tlME caffeine X0 mE
EA4Y H4e RRoy A v e ¥
Zel7h et

AFB A 2]l H]3] 4t o2 AFB A 2o
A B7FA7 $8 Age BaEd w98
Zel gt ol aflatoxicosisd] 23] b, ¥,
AF, 2%, WA FARA7 YHer £7)
gtbe Huff599] Zxel Axst4gct

Table 4. Organ weight of experimental rats"

Group Pancreas Group Pancreas
(g/100g B.W) (g/100g B.W)
w 0.34% 0.02 WA 0.41+0.02N59
LD 0.57+0.0¢ LDA  0.41%0.02
HD 0.38+ 0.04 LDA  0.39+0.02
LG 0.39+ 0.03 LDA  0.42+0.0
HC 0.40%+ 0.05 LDA 0.46%0.01
significant
factor?! ¢
Group Liver Gro up Liver
(g/100g B.W) (g/100g B.W)
w 3401010 WA 3.68%0.10N9
LD 3.42% £009 LDA 3.65%0.09
HD 343% £0.14 HDA 3.64%35.64
LC 5.64® +0.11 LCA 3.58%0.11
HC 5.75* +0.10 HCA 5.76+0.12
significant
factor?) ¢

1) Meant SEM

2) See Table $

2) NS Not sigeificars

4) Values with different superscripts are significantdy
different among five groups at the P<Z0.05 level accor-
ding o Duncan’s multiple range test



#A A g3 Coffeest Aflatoxin B)2] |3t

3. &S| Trypsin AT

2 Agd 9lejA caffeine %6 W& mypsin
g2 Table 59 vjeld wlel 3ol AFBFA T
atof] 9lolalE= HD, HC7F W, LD, LeH.T} E713
S YERR T AFB A Tl oM E WAR
= LDA, LCAY} ©]= BrT}= HDA, HCA7}
7t Agg Ve a2y FAELE 9
Hl AolE Holxw gth

Coffeyg Vo]l 943 AP AT A coffecE nA A
BT AFET TP HO R coffeed wiAlE ATl
A avpsin 87} 71800 AA R G B 29
A A] olgt FUBHH AFR,FHeLellAl we LD,
LCAYeld| A | a}o]E 2rA] T3 212 decaffeinated

o

collced?, coffecT 2] W& =% ofE9l A v} cof-
fee®} cafleines) &%k tvpsinE ]| &7t calfeine sl
]-Oltﬂ- \:!H]_l;‘z___}% = 11-51-)\-] 7]_10)5 A

oy L
& 4 g A 2

AFB A 2] Fe] AFB; Tzl
Mol AHAo 2

F3EQ ZolBE B

i

4y F7he ﬂ%—g—
o) 2 & gkttt o] coffee &
2|2 k7t oypsin & H]7} =718y L—]-a]—oq aflatoxin
gl 3 avpsin E8]7} S718e e E o
FaAz B F %‘cé— A Erh

ot

4, #|Z] amylase EMT

Caffein =0l 12 amylase @4 gl AFB,
2Rzl W< LD, LC<HC, HDsso B 4]
=7 37hse A%E HaEd fo5d Hole
B.0) ] ¢krh(Table 6). ¢} Dubicks!0¢] Z#kg}

Table 5. Pancreadc trvpsin activity of experimental
rarst)

H] 3} thqin.

7o coffeeol] 2] &) amylase 5% o] Z7}etiE 2L
HojFz Aotk AFB A gl el Me 4 4877
B ApolE Ho|A] gdokch

Allatoxin®}h amylase Z/452] #FA) A=
Richardson $£20¢] aflatoxin®l] ]3] amylase?] &
do] ZrHEtln AASFEE B AFe] AFB A
ZE 7 AFBEH T HTAE FoFHd o=
g9 o WAZ woll ¥)ste] 18 Heke RYm
coffeed]) &3+ FA 2|29 457 tha] AFB, &

271 Aeagaes g

5. #|Z2 lipase EA T

Table 7oA & wlel Zo] caffeine o &
lipase 4= AFBF-HEgLAE FoA28 2
o]= gl9ie vt HD, HC7F W, LD, Lo B3] @

=8 o] coffee?} lipased] &ade]] By o] &
%9 58 ZAAYOZAY HD, HCHA U
pase®] /o] 7+4% A 2o

AFB, % g Tl glojA]E WA<LCA, HCA<LDA,
HDA $£0 2 §93¢] Aol gllov) 11 $50)

Table 6. Pancreatic amvlase activity ol experimental
rars!!
Amylase
(univmg wet lissue)
W 617.861 104.40N50 WA
LD 787.19+116.27 LDA
HID 936.05% 99.86 HDA
LC 799.04% 7380 LCA
HC §38.61% 70.95 HCA
1) Meant SEM
2) NS : Not significant

Group 0 _ Amylase
(unit/mg wet dssue)
904.51+ 90.32
80236 95.72
817.40+ 119.51
846.29%t 51.79

8§86.87+137.13

Table 7. Pancreaiic lipase activity of experimental rat
1

Trvpsin . Trypsin Lipase Lipase
Group . . 3O Group . . . )
(unit/mg wet tissue) (umr/mg wet tissue) (univ/mg wet tssue) (unimg wet tissue)

W 76.28% 850N WA 77.96% 5.58 W 0.42+ 0.03N5D) WA 0.41£0.05

LD 72.20% 5.67 LDA 80.89+ 3.64 LD 0.39+0.04 LDA 0.50£ 0.03%

HD 84.41% 8.33 HDA 87.74+ 14.08 HD 0.39+ 0.07 HDA 0.54%0.05

LC 74.55411.11 LCA 82.05% 534 LC 0.451 0.02 LCA 0.46+0.02

HC 82,844+ 4.39 HCA 82.28+ 526 HC 0.36+0.05 HCA 0.48% 0.06

1) Meanz SEM 1) Meant SEM

2) NS : Not signilicant

2) NS Not significant
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Plate 1. Photographs of normal and abnormal parncrcas.

A,

Pordon of pancreas showing islet of Langerhans(L) and compound mubuloaveolar gland (arrow).
It is the HC gruop(H & E sained, X100).

Porton of pancreas showing normal norphology of epithelium(upper arrow) and nudeus(lower
arrow). Tt is the HC group(H & E staned, X400).

Portion of atvpical pancreas showing dense compound wbuloalveolar glands(arrow). Note the muld-

layered lumminal epithelium. It is the HCA grup(H & E stained, X100).

. Poriion of atypical pancreas showing proliferation of epithelium(upper arrow) and nuclei{lower

arrow). It is The HCA group(H & E swmined, X400).
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#H Aol g Coffees} Aflaroxin B2} g3

Z7}stach Lipase BA4-& aflatoxinol] 28t 2
$20] 7130 Richardson F200] AAI =T
AFB, 2R 2|73 AFB A g7 H]aLA] AFB, A EF
E9] gtol ¥ F71sks A e Aoz Ko}
aflatoxindl] &) 8t lipase 8749 F712 Aug
stk

6. #&e| =xsty Hn}

dubEe dAEE A7 I 2Re 49,
98, 448, B3y 59 EFAS JHE ol F2
o} N EA W)(N/C ratio)7} 21 & FHgd A
(nuclear hyperchromatism), 8 A8t 3] 44 (promi-
nent nucleoli), 1 3+ 3 £ A4 (frequent mitoses),
20k A A % (tumor of giant cells) & 1 Fe)7} 53
AR 8] G (aypia), ©)F 435 (dysplasia) S
Ax goz BHo] Ho

B Aol 25T 2vte]d 2FFAALE HA
st =t 2 5 HCAZ AT Mo HAH )
Plate 1o+ A9} Bx= HC, C$} D= HCATZ S =
AR AZEAL JeE A9t B 4AT
kg o] R ) v} CAlAe YEH A
FAGg Ao Habel ubd SJEvjMY B3 #HAF
F A+ (compound tubuloalveolar gland)o] &4l
W8] DR B wolr] DAAE o] ZAa]
o125 7 Gt YAHA Ak o) e
coffee®} AFB S 37 F o3 HCAT | A7t
93 coffeert AFB, S F7}A ¥ Tk Fod3
Aol e YetA) @ 22 o] coffecs} AFB,,
FEde B ddaAE A Fu Ut

Aoz ¢+ pancreatic ducs FE|A ] F
ATl Walxm B 7o Plae 1€ EIM=
oA g AJET7A S FTHEAQ] ay-
pias] BAFO2 B & 31th. Apia B o] HHOZ
Hol gto g9 AAo] JAL=H B AFE Lol
SARANA 2 AP0 FERA sk

o 4 rE 0
oL 1 oy
Borr de

I

1) Caffeine 359 B2 552 AFH ASEES
Zr Agite E o7} glenz 2ES 4

A F8Q F7HE 25k AFB A o wE
=9 AFH AlZEE AFB FAzT|Fo] AFBA
ZTol Hete ot FUHE AEE Yehddm
B H3HF flolXs AFB AT ] AFB,
Aol vlste] 1 o] FYFe s Frtstdn
caffeine intake, AFB % 2o w}2 A& A R-o] 2%
FoHd F7H2 2A

2) Caffeine Fxo] w2 A2|FA M=
A%, el A caffeine F=7t gotdFE Z71 A
7t F7vee A%E BT AFB R A el vl
g oz AFB ATl A #ge FA7E W
ef WAZE S7tE AE8E BGoH aflacoxin #
A9 MeriE AR FEE P

8) Caffeine s <o w2 uypsin 4L g &
52 coffeede] B2 559 coffee®B T} Z7}4
A DAk AFB A 2ol 213 wypsin® A& AFB
(Aol AFBFA e Tl vt oftd Frh
AES BTk

4) Caffeine Fxo| wE amylase 42 AFB,
2R 7oA A3 x99 coffeedo) ¥ FE
9] coffeer Bt} Z71Eglo] AFB A g oM
HAPTte] Aol E HolX Uk AFB A ol

E amylase §42 coffeedl] €% FA ez 4
S aFd d3le AFB & 7t AsaAE UTH

5) Caffeine ‘Fxol wg lipase H/4L AFBHF
AN e G TEY coffeet o] F2 FE9
coffeet B} ZHAForl AFB AT A
WAT, coffeer, decaffcinated coffee™ o2 I
&l Frhstad

6) #Fe] ZF A glojXE HCAZAA F
Ao vlEte] QEulA BY AFEAAM(com-
pound tubuloalveolar gland)o] B H AY4E B
olm o] FAs=lo] ¢re] FAFA aypiad] @
4E B AU
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