T B Ko S AR eSS (J Testing Qual Assur) 2014; 3:147~152

kb GBS-ID carrot broth - hippurate /K fi# 5 CAMP
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Wb BT IR R R TERT > Bk - B
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THRETE R E RERE A S 2 BEHEIKE (Group B Streptococcus, GBS, Streptococcus agalactiae,
WL BEIKE, CBIEIREDIZLEMEEIMIZDP - Carrot broth R{EAGEEF GBS WIEE REMEEANZH - H
HAMK BB 2IRAREE - RR100%4 GBS - #HEREHT GBS R E AR E A CAMP B - hippurate
ke B R SRR E MF A B - ANRMEELEHBRSEHERE  BEFAR(CMP > &E)FIH carrot broth
$IGBS B 100%/ 45 RMEMASEE A MR - s Thih a5 8 E BT & i £ 389 GBS-ID carrot broth -
A IEHE B k&t Ef ik GBS ERERAKEEM - B T BB TE R GBS-ID carrot broth B3 &E - AMTFLLLLE
BEAMEGBSWHERE TS - B1E CAMP R hippurate KR HEIT I RE B IEBURNE (sensitivity) R4FR
1 (specificity) (I LEES o LIBRIR D BEME RIZERKEARHE R HBEKEIE 20 %pAME GBS - HEP
AMEIGEEK : 78k A BHEEIRE(GAS) » 1#% G #HENRE (GG RH T IFENRE R EAVEE 32 £ - #83 160
¥ - #5255~ GBS-ID carrot broth + CAMP StEgER hippurate 7KERSERAVISE M BIE 100% « 77.5% £

92.5% ; BURIMED R A 98.3% ~ 100%EL 100% -

#74 Lt - GBS-ID carrot broth &% GBS BYRIBEEE IR B

#* CAMP kX hippurate K& - {EISERARIGEASNMLIER -

FIRS @ B B¥HEIKE - ZBUHEIRE « CAMP - hippurate K + GBS-ID carrot broth + URM R4 E Mt

[l

By

B #£$#EK B (Group B Streprococcus, GBS,
Streptococcus agalactiae, EF FHERE, L7
TR TR o o Tl X P AR 8 14 B R B (diplococ-
ci) » WEIENR NIEIGE -~ 28 - Bt - H
GBS {22 fim £ 73 M IR 58 4B 5 5B B S 5 [
He H YL BT A RIS ~ R O
R EFESTIA - EE] - Frdl - S

Wit - 5 XBBR A RO
24890 Hr LT T & 7L T 7S 21 5% £50
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7% » GBS JEGLALHT 48 7 A A R I Bl R Y
22-60% - 7£ 1970 1% » GBS fEERE#FH 4L
A BT R S0% 0 » R » B
& %l & (Center for Disease Control and
Prevention, CDC) F& il & & B LR - (T
42 5 GBS EGLEUIE L By sl £ 1990 45
() 4%14-81 o SEREREIY N & i R 18 42 35~37
Z e T AT [ S LT Y GBS h il - o
251 - MFEEERG TR ERESR - R
AR B R [E AR 75% DL B9 - 2008 4 fF 5
ARAEEEIL - o R 10 R b 35~37
R M A GBS - % BB
F517.2% » HeAp LA E R 16.1% « LA
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B 18.3% ~ FEEfHIE 16.7%!100 o & T 2 (E (&
A OREBOR e S0 R R R T A A
GBS fg & feRE T - R 2014 5 4 H K
GBS iyt I A G frAa (0 - HAFENG
- B B —IHE RWYmEHITE I o (B
HEeM#ETEE2% -

Bl RERE ) GBS fakaiife!? a2
A DU B A A 5 B Bl /B EL G D R
& > A — iR & & b i 38524 (aerobic transport
system);E X F g Ep = - Mk A BHUEE %
@A blood agar plate (BAP) » F{RFI{ 45 A
s M2 H Lim broth 5 carrot broth 3% {5
MRS - 7E35°C B - 18-24 /NIFIRBIZ
BAP 24 FH 5% (Ll GBS & ¥% 5 #H 2% carrot broth
EAHEEO  ERBEREG  ANFEME
BAP - 4 » H|f%f&E Lim broth/carrot broth
E5—{HBAP » IERHEE - HHRUHE
& o JI#{E CAMP 3{E% - hippurate JKfi#a
S sl BRI IS 70 B al B - AR BHRE &

=

BAIEHE A% GBS W B EE
54> A9FE5 Lim broth ~ GBS carrot broth (Ff
0 5¥) - StrepB carrot broth (Hardy Di-
agnostics, Santa Maria, CA) &z GBS Medium
(Northeast Laboratory Services, Winslow,
ME) ° Fy g # carrot broth FHE L {F i HY
Lim broth BETR 55 B 5L - 58 Al 42 & e 1% S il
R ~ fEALURAR ~ Sl T o v R i 013150

GBS fg HIVR AR F - BB AT % 29 5 1% 1
BAP » H R HIZEIGBSEH % - FHE— L
EE R ERRERM - BT REHETH
& AW —ERRAELE S EEEEG
¥5 GBS carrot agar (CMP > By » 53#8)
161 « GBS Detect agar (Hardy Diagnostics,
Santa Maria, CA) 1715, CHROMagar StrepB

(CHROMagar » £ ) 81« HIgEfE £ K EH
v Y B €0 B0V IR 1 B RE HT BT HE H Ry GBS -
HEEEH I > {£ GBS carrot agar GE4 £ |
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R F GBS #9 H fEIel

BAP/E R HIEE(L GBS & ¥ &% i FH 1Y # &
B Ry CAMP G55 ~ hippurate /K fig g fzl1o-22!
B SEERTA M 53 BLEAEE - R carrot broth;#
RS EES GBS HA 100%H9F: 52 1% » B
Hroam s A LA B o B i % H i
E RN E P4 FE R GBS-ID carrot broth » 5
T iR S F B GBS-ID carrot broth FYXLHE >
52 LL#g GBS-ID carrot broth ~ CAMP
B K hippurate 7K fif 34 i 5 GBS # 7F A RBU
TR A

MRRAE

Ak e oA el AR T

HEX A GBS ~ S. pyogenes (GAS) ~ Group
G Streptococci (GGS) . FE §HBR 5 fa /1 k3t
160 £k - [ 7 ATCC fEUERR R YN - i AR IR
FEE R H G EE St - 58) -
Bt R BRI PR AR 1 R 5 ALt T 5 8 B 22 T i A
BE ROt o TS AR E B R HI I B E B B
PR A7 (ATCO) R 32 1 2 ] MicroBioLogicals
/NFE] (MBL > fIER) - & HEE/ER R T
fA-70°C % B 1 #Y GermBank B i (R (7 55 B
(B AF > ) -

BRI R R 1 B IR
HEFTEAERHT > H1-70°C By GermBank &

N EEE » BT BIMAEE (Haemophilus in-
fluenzae)T& & chocolate agar K SE{HE AE
(Legionella pneumophila)f%fE BCYEo agar
b B HEEEESENRBAP » 3Rl 5 &
fA 35°C Hy3# & BRI 0 18~24 /NRF BRIV ER — B
e S ER A - BIREER R SRR
AET LRy E 5l - GBS HTERE B
HIELFETEBAP LR VA R~ 18 MR Il B 4%
gk MBS TR B IS CAMP
E# - Streptococcal grouping kit (DRO585A,
Oxoid, UK) 7 latex serologic testEl hippurate



PRk AR oUW

KRR ER o 5 B VR VA LAY R BYA M B ANV I
FRRGIEERE - BB 1E > HiE i

575 & GBS » FHOR I3 -

GBS-ID carrot broth R Es

GBS-ID carrot broth fif#l 2 mL/E%& -
A B e FH Y GBS carrot broth 4 mL/ER
B oo BRI DI ERSAOHE R A B —
¥& 32 7#E GBS-1ID carrot broth » j2 35C — g 52
EAH 18~24 /NI - BIZLEA AL, - ALLLS. ag-
alactiae (ATCC 12386) 5[5 14 18 Kz L Strep-
tococcus pyogenes (ATCC 14289) 5 & 4 %}
B HIENY - RS QB REE E RS
o A E R (B 1)  GBS-ID carrot
broth 555 4 1Y A1 38 5 20k DL AR R T 5 B
MHERNGHEZ® -

CAMP g1l

5 FH R 5% 3 B BAP (blood agar plate) »
EEREMR(ERY > {F BAP -2 B2t B yA I LAY
Staphylococcus aureus (ATCC 25923) ( &5
CRE AR ) &R - UGB T —
BFRFEE E R - E A5 WY B 7 AR 5~7
mm3 > AREELE 35°C 0 5% CO» EE 45 18~24
/N BRI B S E RIS MRS - FX
B 55 DL Streptococcus agalactiae (ATCC
12386) {F By [5 1% % W K DL Streptococcus
pyogenes (ATCC 14289) Ly PRSI ([&2) -
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Hippurate 7K i3 El19-221

EEAERHEEBENRSHE 0.4 mL
sodium hippurate (1%) BYEEH » R 35C—
it 55 & AR RS & 2 /NF#& i S i ninhydrin re-
agent Ffix[al 55 & AH 10 73 8 - A ] 30
#  WEITBEIE » Streptococcus agalactiae
(ATCC 12386) {E E[5 ¥, Streptococcus
pyogenes (ATCC 14289) iy fy[2 % - 28
EaRGME  NEamEGrEsRE (B
3)

b i I R AR B T B R AR M B R
HIRAF G - 58)

wm R

AT 120 PRBIA M AL GBS i R B
PR H eIk GBS HREHE 7 #k GAS B 1 #%
GGS » DLk HERkIL 32 £% - #77 GBS-1D
carrot broth -+ hippurate 7K fi 5z CAMP 2, Bz L
FEAd R F GBS HYRLEE - #5515 H GBS-
ID carrot broth 5 & 4 5 100% : CAMP & B
77.5% (31/40) ; Hippurate 7K fi# 5 92.5%
(37/40) » GBS-ID carrot broth & F [ #g H &=
A& > EUEM: 51 © GBS-ID carrot broth
RBURME 5 98.3% (118/120) (£ 1)
K fREL CAMP ZESE7 5 100% (120/120) o
120 ¥k GBS R R A 22 #k 25555 1% -

» Hippurate

B S EE AR E S (E1) - HEf
2IRREHHEE O - HELT CAMP G 831

# 1. 12 GBS-ID carrot broth i #] 120 txBi% & 3] GBS &/ Btk »Tit @
GBS-ID carrot broth RREELR
[ ke
B 118 0
B 2 40
H R E 120 40

@ GBS-ID carrot broth [ /&I (sensitivity) s 98.3% (118/120) » ffij 45 5 4 (specificity) ks 100% (40/40) » % EE
(efficiency) ks 98.8% (158/160) - [514: 78 HI{H (positive predictive value, PPV)100% (118/118) - [&M4: 78 HI{H (negative
predictive value, NPV)95.2% (40/42) o b {5 8 2 55 B %2 CAMP - hippurate 7K fif fz latex serologic test = f& 31, ki

B E I TE 2B R & GBS RURFHE -

149



150 It GBS-ID carrot broth ~ hippurate 7K fi#Ei CAMP 355 8 1 B 7 S8 Bk B 1Y 2% 68

™ e

AT
ir 4

T TR
5’-;. Ty

| Bl wiikad

1
v
i

)

8

LB SBHEEE F R
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7k GAS HEH 1 #k22E B ¥k (Streptococcus
pyogenes, ATCC 19615)E 4 #if K & 1k 237
B -

S

A G 2% AU GG 28 L GBS YL o o BT
A SR E A OF R E - ORI AT GBS H
HEGIR EAEEE - gl R R E NS
FEEE Ay B L AE U2 HE B B A A R B2 f Lim broth
@ GBS carrot broth & B & I RTIR =R
TEBAP » 5 SE LR & HIETT CAMP 553 -
Hippurate 7 fi# 52t g Bl §8 B3R T8 (175 2243 8 > 2K
TBENEERS -

DLEE P2 e F 14 EE#% GBS-ID carrot broth -
hippurate 7Kk fif &z CAMP 3t g > 5 545 H hip-
purate /KA BRI LA H N - BILA
BEEAERE o MR ERE LR E - 0
HLIBAPF TR ESE » TF4—RAVIFRHILA
R EE A - SINET— (R EE
T 3~5 47 0 554 2 /N\Ff {2 0 F I ninhydrin
reagent 7 10~15 53§ - 8 — KB A] BRI
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B 1. #%4#GBSZ ® 2 GBS Hippurate-kfz
GBS-ID carrot bro- #FZ% ' d 23 LA S LEM
th:d 23 448 BE-BHE2 BRI (AEH)

ST S

Bl 3. CAMP:#&% @ - 1= 5 524 GAS#l
WP oA L TIRE GBSRIE A F ¥}
RE SRS

JERE R - (ELIRF T 93 Bl LA ZE FE ¥ - Hippurate 7K
featle 2 51t 2 EE G > (H 160 PRt E
R SR E PR 1%) 2BLL E Al A
FEAG o CAMP S EaR{ER; Staphylococcus
aureus (ATCC 25923) HEE H AR R
T MHEE 5~7 mm - 35 B B AT g A s
MAYE S - HEEFE TR GASEHRHFH S
2 CAMPG M » FBIRHEE BTSN
A e B GBS & 73 » H R IRAC SR T 2 A&
HiR 2B (B 3) » GBS-ID carrot broth
ABEA S - B REENE - IR S
B EFE BT @AI(E D) > B2
et 2 BIEIME GBS HIE Ik 2 U AN E
FE B BRI R R [ I U8 - B 35°C — ki &
i~ BREFE 5% CO B BAFN R BB
5o i AR GBS HIG B M2 1 2
GBS-ID carrot broth » 18~24 /NEFE2# 7% B[]
AER 2 ERER -
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Comparison of the Efficacy of GBS-ID Carrot Broth, Hippurate Hydrolysis
and CAMP Test for the Identification of Group B Streptococcus

Jou Chen!, Shih-wen?, Wen-cherng Tsai®*

!Departmunt of Plant Pathology, National Chung-Hing University, Taichung; *Department of Medical Technology,
Tzu Chi University, Hualier; 3Super laboratory, Ltd., New Taipei City; *Institute of Microbiology and Immunology,
National Yang-Ming University, Taipei, Taiwan

Abstract

The standard laboratory method to test for
Group B Streptococcus (GBS) promulgated by
the Bureau of Health Promotion, Ministry of
Health and Welfare, Executive Yuan, Taiwan,
recommends that carrot broth be used to enrich
and differentiate GBS in samples from preterm
pregnant women. The identification of GBS is
based on the presence of carrot-pigment, meaning
that any appearance of this pigment is 100%
due to the presence of GBS. The frequently used
diagnostic methods to test for GBS in laboratories
are the CAMP test, hippurate hydrolysis and
the serological grouping of streptococci. Because
of some disadvantages involved in conducting
those methods, and because carrot broth can
identify GBS with 100% specificity, we revised
a carrot broth formula and thereby successfully
developed an antibiotic-free GBS-ID carrot
broth. It is clinically important to screen GBS
rapidly and accurately. To understand the efficacy
of the GBS-ID carrot broth for GBS identification,
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we compared the efficacy (specificity a nd
sensitivity) of the GBS-ID carrot broth, the
CAMP test and hippurate hydrolysis. We used
clinical isolates and reference strains including
120 strains of B-hemolytic GBS, other B-hemolytic
species of Streptococcus (including 7 strains of
group A and 1 strain of group G), as well as 32
other non-Streptococcus species. In total, 160
test strains were used. The results indicated that
specificity rates for the GBS-ID carrot broth,
the CAMP test and hippurate hydrolysis were
100%, 77.5% and 92.5%, respectively, whereas
the sensitivity rates were 98.3%, 100% and
100%, respectively. Based on the above findings,
we conclude that the efficacy of GBS-ID carrot
broth is superior to that of the CAMP test and
hippurate hydrolysis, and therefore worthy of
application in clinical laboratories.

Key words: GBS-ID carrot broth, CAMP,
Hippurate hydrolysis.
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BU i 4 6 ¥ 4 5k B 38 56 F ] Ziehl-Neelsen {4
B i B 9 T v I e T RE AL

P

ARl KREw! WA FHFE!?

BEREEREN ' AERBEEERAE - il - 582

REE? RURY

W OR

BIRISREPERENREERE  BETHRABEBONEBMELEER  AIAMBARRMEESNENE
(flurochrome method, F method) R EF s @ & it 214 - BLIEYC{HF Ziehl-Neelsen ;% (F+ZN method)
EITRE  BRKAERESAEGN - BT BBRENHHE Ziehl-Neclsen AL EM - LB EFIH 2014
F1RA1HE2014 55831 HEFTUWER 16,409 4R ET AT - EAIERAIGREIISERER PO RUE
ERBEMER L 8.9% (1,458/16,409) - RERETME » MTBCEAFEAERZ A AR E (NTM) Y LL 5 /& 43.3% (631/1458) -
56.7% (827/1458) - FHIKIBEHHF Ziehl-Neelsen ;X[ 1% B IS B HEAEREITHRET - BIMTBC B NTM /Y
Eef5l A 61.9% (390/630) : 38.1% (240/630) » ttEEMFERE A MTBC 8KA 5 B Y H A Ziehl-Neelsen j:{8
BH - FIMLRERNTM - (8RERNTM K R EEHEE NTM Y LE 543 Bl & 15.8%(38/240) 77.5% (186/240)
Bl 6.7%(16/240) - X#§3k R B AGREETHEEERWAER DT - EREBHE X ENBEESE
8.6% » ¥ L{H A Ziehl-Neelsen ;KR BFE1ER 3.1% - AR MEMFER FTREEIUR BB TV ENENA
o OERRERTE  KERXFERAIRETNEETMNEL ; MABRMEVEREERRITRS LR
o BRI MEREFENEHENER  BREMELESENLE RRBFHERANAGZE LGS

BERRMAZEN " £5% , -

A &Y » YA A Ziehl-Neelsen j%
Bl &

SRR E (Mycobacterium species) 5§
W AR B — Al A BE R A IR T (wax-like
layer) » H mycolic acids Z—TfE &g 8
(long-chain fatty acids) - BGZ8 ik
MHEE RS AR -

AR RO EARIE ¢ () aur-

amine-rhodamine flurochrome method ( DL

i il - S EBBREERA A
24890 Hr AL T & 7L T 7S 21 5% £50
TEES ¢ 886-(02)2298-1887

E-mail : wctsai@superlab.com.tw

Whmti) @ IECEMREE - TRE
TR MR ERBEORELESE - () &
TR 2 #8 AL 4L 1 7% (carbolfuchsin method) © AJ
43 By Ziehl-Neelsen method ( it ) K&
Kinyoun method (/5 4:i%) » Wifd Jj kA4
BB - ML TG 28
M =28 H -

FE S 5 50 P B AL 35 A 97 BROARE BT B (M
tuberculosis complex, MTBC) K JEFER% 77 #
T2 (non-tuberculous mycobacteria, NTM) »
R PTER 1 A B3k Fr 25 0 A — 3R
MTBCHIfFAE - -FEETER MTBC BT
AR - DURR M 4 C bk Fr s 1 th A pE e
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154 P St B QR B T ff ] Ziehl-Neelsen i 556 b B B Fr IETHE 15 R 4

ANV%HZ % MTBC &% » [N 25
1.0 X 103~1.0 X 10* cfu/mL & f& A GEE K
ettt > BUBRERT 50-60%!1 © fip B == 58 & DA
BEEREREEZN T SEHE - AW
MTBC 7543 B /2 B 45 Bt 12 &= E 41 Lowenstein-
Jensen (L-J) medium E{, Middlebrook 7HI11
agar A RAHEEE - HiF 3~8 ZHIA A
1S5  BIELL MGIT H 8l {5 8 55 a5 B 1 5
= IARER 10 REG A REERRR - K T
B2 9% BEARTTRR I R B UR NS » (B
Tt S F Ry i R B Al A1 0 22 B MTBC 1y 22
% fala = TR S e A R AR 24 /NN ER HE R
& o RIHFE R TREH R W ie bk Fr Bk M L
Y 1E(F method) B &2 G Ziehl-Neelsen
% (F+ZN method) it 5 Bl 1% 2% B9 AHBE 14 > DA
BasE RO R i B B LB -

HEE AL
Fe s 2R IR
AW B 201441 H 1 HE 2014
H5 H31H > g 16,409 i 1T PTIIE
PR KRR - e ok IR R A LB B R B -

Kbk BN

SorEE AR BB I 4 RO AR
8 B[l — 1§ 0.2% bovine serum albumin »
Fraction V (BSA ; CMP, Taiwan) - £Z i
— IR R RIE AL - £ R IR AR B AT R
HREmEIIRYIIMLOE G4 Bl—HE00
B ELE B B 0.2%BSA R A 0 Bl 1 x
2em AN (FFREEMESMNIEE) » A
BB R B IRV Rz (2 A B E R
DINIREIE BE) -

S bR P U P e )

bk TR P e 0 DL b
DA HEE B 200 x B8 - FTRERIRBTELL 400 x
HERR, » 2 B e P FE LA S B P Ziehl-
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Neelsen EHETTYM » REBRCEBHMET T
LL1,000 x HER#EIZE - WERRHE A SR ES BE
B -

I (F method) Rt 12-4]

HFEZ IR IR P K 2~3 KANLAE E @ %2
Al 3~5 p g ETT RO E - HRR B A
AEE—H| auramine-rhodamine ( &% O-Z& )
B B ETEER T o FE 1508 (1F
B REINE) o B DL OKMIRB A
IAEE B € 71(0.5% HCl-acid alcohol)
(FRVEEHKS ) (DL 3% HCl-acid alcohol i f&
AN WEERED o TR G208 -
{Beax i Frig n] LB IR FAL Gl - BRI
TEERE B 5E 2R AL G R - - — &k > FFLL
TR o R ER B A EREE
B E e Btk o R DAIDARREE 50 5.2 28 =1
methylene blue ( FHEEE ) WATGETLE »
S~10% o (FE ¢ AEBRAS G R - 5 E
WA eI TR TR EE) - B ER
A TR AR o B R B
Fy il o Bz 1R DL LTI 200 x K 400 x §%
T o ETTHR Fr S IR JH (R IR BR VR RS T B fe 1

A

i Ziehl-Neelsen 3:(F + ZN method)
e 2

ot Bt Al Ziehl-Neelsen % F K #8221 12
Jertk DU O B GISR FI BT A5 RS TR < B
DL Ziehl-Neelsen method YE{T YL o B 5E0L
Atk FR 2 RL 4R (carbolfuchsin) B ZH 5k v &
% LIVGH 95% RS 1 BR Y KR IR Bk B
T FEBEINAER S ERLEORE D
FFRR  EA AP Bz B o BRI
TEBE B 5 o8 NLEINER - 8238 DA
MRS (3% HCl-acid alcohol) fEFI# 2 /36
Rk - BB A E SR FEAL AR - HiR
IR 14 08 (3% HCl-acid alcohol) £ 582 fiit



LZMHE  MEE

AL E R I - f R LI L EE (methylene blue)
7 4L 30~60 PRk VL - FalR R Bikg > B —
fige e B BR B B i (1,000 x) - BB R R Ay
£ 300 (Hii B - KR 90 M LUE - DU
Wl BREES HEENE -

PR R &Y

i e A H - 257 - B O R AR R 2
FSE R PR IR A RS BB R G O R AR B
o HAPL-J medium R FTFRE » 58
R 10% CO> » 35 CESEFAHMK » L1k IR
EEHBEE R RSB > 5~7T REBRBIER
BEFEBRERBY  HEERAEREHE
2OBE - > HEFESHE - BIEHEY
MGIT k2 #% 8| E BACTEC™ MGIT™ 960
A BERGHEARERE 2 K -

S BRREE 7 BiER

T3 BB o B R A EH B DUE AR S Bl 1S
Z H (Lowenstein-Jensen medium &z MGIT %)
FHHMTBC K NTM (45 §5 8 DL e S 3 -
BT 3 BESRAN - SRR IR B A R R DR PR
Bk REt ER B A RS MTBC B NTM
SrHELL I -

DUl R i E )

HHEH L) EEEEUSRRREEE - Al
FeEnE R TERE R - FHZENDNA > LIRS
Jiig 35 $5 7 i (Polymerase chain reaction » PCR)
e G E 19 H B Fr Bt DNA 31 - FEil CMP
™ MycoCheck & fr [ # DNA $EEF 1T HEAL
[ (hybridization) » & F|H 2 647 B HE
E 4 o SYMEIIMGIT £5 3% % HI E BACTEC
™ MGIT™ 960 At - FEan s HEHEE
42 Kbyl - AR B EEG1E - R
JREL CMP™ MycoCheck f FrifEfT#iE - &
Y & v 8 7 R R IR B T A 15 1 Y BRURE (M. rud-
erculosis ATCC 25177 HIE =& HAIE

>SN =

GimE

==

FHE BE
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TEIZ A R ER) - EEE A (Z2HUDNA
i lysis buffer) -

7w R

{2014 4 1 H %2 2014 48 5 H A KT
Qeth R B8 2 A AE it 16,409 1 » H A MTBC
Bl NTM 9 HL 3R R 43.3%(631/1,458) © 56.7%
(827/1,458) » [ E 51 B2 DLRT B EHFEIT 2 S
et H o KR B 2 Beds s B =R > AIMTBC £
NTM kLl B 41.0% (936/2,285) : 59.0%
(1,349/2,285) -

ot E G R 1,081 £1(6.6% >
1,081/16,409) > i & 4% ¢ 6 B Ziehl-Neelsen
EHERETERES %R 955 4 (88.3% »
955/1,081) » [&4 126 #£:(11.7% > 126/1,081) -
& o7 I DLUEE e Je & S ff B Ziehl-Neelsen 2:
EHRR G R W > BTSRRI DL =R
(i) wHEEG M/ E L ff H Ziehl-Neelsen %[5
WiEsEBNE (ABME) (i) &XEBE &
fffF Ziehl-Neelsen L2 /58 G E (F
fif H Ziehl-Neelsen Bl ) K (iii) 8 ik
W5 1/ O ) Ziehl-Neelsen i 14 /55 Z
% (BAEREE) -

St Ziehl-Neelsen 2[5 14 B 955
> BEESEGEREGMER ST #(63% -
597/955) - [& 1 B 358 {4:(37% » 358/955) ;
M4 ¢ 6f B Ziehl-Neelsen &M 126 {4
o BEREIGTE R 33 1R (26% » 33/126) - 2%
By 93 4 (74% > 93/126) (F£ 1) -

Aige R R 2 5 E L 630
fF > BEGIEE LA 1458 1 » BUEE43.2% »
Fr 51t 97.0% (£2) - wLHFH Ziehl-
Neelsen i 2[5 48 597 £F » BUE%: 40.9% >
FrE1%E97.6% (F£3) -

FH#EE S fF F Ziehl-Neelsen 75 B 5% 25 {5 5
FERBRAPERET RI1FHIG) E& L Hf ) Ziehl-Neelsen
EGEIEELGE (EBME) © B 59TH#
(55.2% > 597/1,081) » (ii) % ¢ Bt F Ziehl-
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% 1. ¥k 2 k&% Ziehl-Neelsen ;= &7 4~ 3t A b chip B 12
Qe TR AR CpineS #EPEA Ziehl-Neelsen i
BERNEER + — +
MTBC 390 14 376
M. avium-intracellulare (MAC) 21 1 20
M. chelonae 29 4 25
M. fortuitum 15 1 14
M. gordonae 7 3 4
M. kansasii 8 1 7
M. neoaurum 1 0 1
M. scrofulaceum 2 1 1
M. abscessus 141 6 135
HENTM 16 2 14
¥ 56 KRR BRI 451 93 358
gt 1081 126 955
2. FRZEWERILRAHY A FaTi
LR B B R o
5 1k =k T e 4L 5
[ Z1E8 630 451 1,081
Bt 828 14,500 15,328
R R BRI 1,458 14,951 16,409

R TS S5 A R P BB B 43.2% (630/1,458) R4 97.0% (14,500/14,951) ;
BS 4 T8 I {E (PPV)58% (630/1,081) » [& 4 78 JI {H (NPV) 95%(14,500/15,328) » % &&

(efficiency) 92.2% (15,130/16,409) -

% 3.

¥ % # * Ziehl-Neelsen ;= W B 7t & 1 @ 4 4% Feoni

#EPF A Ziehl-Neelsen 455 BEEAEE g
51 Fe 1 e 2Lt
R P 597 358 955
=38 861 14,593 15,454
YEPEH Ziehl-Neelsen 3k Fr 4t 3 1,458 14,951 16,409

" & HF A Ziehl-Neelsen 25 (e 1 43 5% A2 B RO RBUB M By 40.9% (597/1,458) » R4 97.6%
(14,593/14,951) ; [ ¥4 78 3l {8 (PPV)62.5% (597/955) » [& 4 76 il {H (NPV) 94.4%
(14,593/15,454) » ke (efficiency) 92.6% (15,190/16,409) -

% 4. Fkix 2 §k# % Ziehl-Neelsen % 2235 % 2 % cjp b |2
SHTEE te
FOLEBE (FED 1081
FOLHFH] Ziehl-Neelsen [5G0 HIF BB L H (EBIER (%)) 597(55.2%)
B Ziehl-Neelsen i P (EIGE G LB (& EHFH Ziehl-Neelsen L (1R (%) ) | 33(3.1%)
EOLHFH] Ziehl-Neelsen &5 RSB B VE AR [ BOCERBIER (%)) 93(8.6%)
AR 16,409
FotEENE - HEEPFH Ziehl-Neelsen B2 1 > HEBRGIEAE (BEE (%) 828(5.0%)




Neelsen L[ /35251 (F&EHFH Ziehl-
Neelsen (B4 ) By« 33 {4:(3.1% » 33/1,081) «
(iii) Bt Ziehl-Neelsen {E e /& =
M (BEEBEE) B 0 93 148.6% > 93/1,081)
(F£4) -

1

AWFELAEEEE ~ B HFH Ziehl-Neelsen
ERIAG SRS BB R AL R T B
2 B A i 0 K RE I M BE G P SR (92.2% ¢
92.6%) ° HOVLIERIBURME LSO Ziehl-
NeelseniE 5 2.3% (43.2% : 40.9%) » {HE ¢
ERBUR A S Z R SR Z R
IS 2 R 5 1241 o SR Y Ziehl-Neelsen
FEHE N ER R E MR 0 0.6% (97.0% -
97.6%) » I LB LKFE/TERBEEE T
% HIFFRWRERAMRENEBRERIEANER
R R ERIE RN > HEEE
R flopi s i B E 0 RE S BRER i dE
B -

YNEESE BV (E B e v 1 bE R R
41.7% » Yt FH Ziehl-Neelsen 2[5 4 {H EZ
EEMEG3.1%)H A F (K& %R 5 1EB.6%) -
RS BRI & 1 B N S 0 T R ek DA ek
HETT ¥ B ¥ DL Ziehl-Neelsen 7T HERD
AR - WEE A IR EREL R -

AW FEAG SRR R () TE 16,409 £Fa HT kR
R S RBEENEMEEMNEI%
(1,458/16,409) - (ii) H&EREOGERER AT
fRAg A TEFE - F8H MTBC Bl NTM #Y EL ]
B 61.9% (390/630) : 38.1%(240/630) » K (iii)
P A £ NTM ~ 183# 4 £ NTM RORpES: &
NTM B b3 5k 15.8%(38/240) » 77.5%
(186/240)H 6.7%(16/240) o Bt SR8 S 25 1

FHE BEIE 157

HE5 &5 1%EFMTBCEINTM # LL 15 61.9%
(390/630) : 38.1% (240/630) » {H[&] HF {7
BN R 2 i B 816,409 i MTBC B NTM
M bk = Al & 43.3%(631/1458) 1 56.7%
(827/1458) - oL EER OIS MR e T HIMTBC
PERE NTM 5 - £ MTBC it [ E i
ORRIE SR A ATEL © BERTEH 2013 1 A 1
HZE 2013 4 12 H 31 H &8 31 K #iEab 5%
A AR T B A R AET D) 15 2 B -
TR MTBCE B G /TR Fr e MR i (i
$05 38.6% > [fi NTM B &[S 1L/ e iR
AL 75.0% » [ BEUR H MTBC 8 5
HICG O/ PURRME S ORI - 5550 - BREE
(61 SRt 73 A7 5 18 53 BT B A 1) e {18 ) e e
957 BiEERFE H MTBC B NTM 1Y LRy 37.7% -
62.3% > Ik BB B AT 2 A 8 3 Y LL BIAHAT -

2EXR

L 255~ RME - LT - s - FFHE - 3
B ST EARE R IR OB YRR -
T B e b (R A E 2014; 3:35-42 -

2. [PEMIZR - MBS - RAITH - WY R £
bk~ SUHEE - BRAEST - AERZERER T o 2004: 3542 -
TEREEEZBRRERR > 68 -

3. B T - BHRRMEZEE B -
2011 » FNEE X ERLH > 5k -

4. Pfyffern GE, Palicova FE. Mycobacterium: general char-
acteristics, laboratory detection, and staining procedure.
In Versalovic JV, Carroll KC, Funke G, Gensen JH,
Landry ML, Warnock DW (eds). Manual of Clinical
Microbiology, 10™ ed. 2011:472-502. ASM Press,
Washington DC, U.S.A.

5. BEREERBEE - 2014 EREFEZFERELE
Bl ~ N B EHE RN, 51 - 2014 -
oEREREEY 58 -

6. DHZEHM - BRBEM - BHE - BEE - FoUR - BB
i1 5347 5 V8 0 RO B A 1) R 18 ) T e ) 4 e R B 5
O - Ala R R AESE 20135 2:105-18 -
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A Comparison of the Accuracy of the Fluorochrome Method Versus a
Fluorochrome Plus Ziehl-Neelsen Staining Method for Detecting
Mycobacteria in a Sputum Smear

Shiang-Yi Tsai!, Wan-Ru Lin!, Pei-Chen Wu!, Hsiu-Hsia Li'?, Yueh-Ting Tsail-2,
Wen-cherng Tsai?

!Timing Medical Laboratory, New Taipei City;

2Department of Microbiological Test, Super Laboratory, Ltd., New Taipei City, Taiwan

Abstract

One method of testing for mycobacterium
tuberculosis complex (MTBC) in clinical
specimens recommends that a more sensitive
fluorochrome method (F method) should be used
when conducting an acid-fast staining method
for the rapid screening of MTBC from a sputum
smear. If the results of a microscopic examination
are positive, the smear will be further stained
by Ziehl-Neelsen method (F+ZN method) to
confirm whether the positive finding for the
smear is true. To understand the necessity of
this F+ZN method, we conducted an analysis
of 16,409 specimens received from January 1
to May 31, 2014, and found that the positive
rate for mycobacteria was 8.9% (1,458/16,409).
Among all the specimens we analyzed during
the study period, the ratio of MTBC to NTM
was 43.3% (631/1458) : 56.7% (827/1458).
However, for both the F+ZN method and culture-
positive specimens, the ratio of MTBC to NTM
was 61.9% (390/630) : 38.1% (240/630). The
discrepancy between the above ratios occurred
because it is easier to detect the MTBC using
the F+ZN method. Additionally, we found that

158

the ratios for rapidly growing NTM, slowly
growing NTM and unidentified NTM were 15.8%
(38/240), 77.5% (186/240) and 6.7% (16/240),
respectively. Analyzing the relationship between
different staining methods and culture results,
we found that the false positive rate of the F
method reached 8.6%, while the false negative
rate of the F+ZN method was 3.1%. Generally,
false positive results may cause patients to
receive unnecessary treatments that could, in
turn, result in negative health effects, economic
losses for the patient, as well as inducing the
production of drug-resistant strains. In contrast,
false negative results will lead to epidemiological
problems. In order to counteract the limitations
of either staining method, laboratory workers
should refer to molecular, immunological and
other testing methods, and employ the specimen
culture results as a gold standard for MTBC
diagnosis and treatment.

Key word: Fluorochrome Method, Fluorochrome
Plus Ziehl-Neelsen Method.
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1K TIB 98 % i 2 1 ok 1 2 S R A 5 2 A

FER!

WE TR AIRAT - o
WREERGARAT - G103 ERAR RSB RER RN DT

FahE?2 BR&h4n L4

HERE BRI B Iy A IRAE - Bt 2 s

Bt 5

Bl RS

wWOE

FRBSEFERIBERRESLEMTEAE  EEFTESEIE(G500 mg/ke/day)iEZEMBIEIR
ZBERBER _HAEHEESY - ABRYELUORGET @ R TR ARRSEREE (G6-G15) - 3B
EAEA 80 E182 SD BE - /MM (ABIHEHE  EHEH PEREHARSHER) H BHELSH
£ 20 BIRZ2BE - K PREEIEMED IR FRERYE 1500 + 2500 K 3500 mg/kg/day - AT H BB T
JEBTRK 10 mL/kg - RERHAMETIRZBRT U XREBEABE - BEHAXDEREZHE - BENRZR
20 KLl - ETTEERTHBRERT AR EZHBEMREEERERE - HBERET
RERARYENEEZEMIE T RERER - SEEHER2FRTIIRERFIEEEMBRARREE
B -HFRFERENE  ABREXRYEEREISHEE - #HEMOMHER  BRBEEESEEE
E - 1 G6-G15 BERZEHEEB AT - K P SEISHERMHEFEESBIBATEIHBE TR 7.2% » 8.3%
R 12.6% - (LI REIFHBMESMY > THEEZBNEAERTFREREZE IR THIRMBEREZ
o ERBREIS  BIFARRREEABRNEEEZIARRE  SBELESHSHESERTFEE £
RE - Z088 - FREE - JERATISEARE IS IEMEPARE - FRRMRILLE - ERINE - EXRFIEL - F
RRIBLAE2Y  HRLERAZEEAYERERSZHED - BRBREESEMN LA WRFR
HESUERE - REKRETLS > B8/ AREEHGE  URFREABYEEBIREETS (8B
Al ) RIE - BHEER  ARNPHEEABYEERN _PEAESETSHEE - AERREEEZ
R/NES £ 8 no-observed-adverse-effect level (NOAEL) /& 3500 mg/kg/day - SEGHEER A ABEEHZE

EMKBZ2E -

FASEF B2 EAEE BRI ;

R/NESUEEE

[l

Al

4 fE 2 (Antrodia cinnamomea) > X 44
fRah ~ MEaE - RN S o R LR
(Polyporaceae) HILFE B (Antrodia) HY—TF&
EHER  AREF - RBHAE&RFEER
BRI ER (Cinnamomum kanehirae) F

SEAME WA EAERRBERLT YW
ik o] 5 R T o % = B 60 5%

FEEE 1 (03) 4572121 ext. 294

Email : gkbioeng@grapeking.com.tw

U SREZE e =L aY) - BEE L -
BRE -~ ZEERS ~ B-D-REE - H AR
PLRB > JUEW ~ JUEALD! - JUK 5O FGRET
RIERM - FEEIFE - FREZHEEZ
— 7 AT REE B R R EZHE
MFERTEREEFER  BARNER
WL RE R > B AR R A R I T ORAE
Hfabaizd - BT ERRRE - EIERIEE S
MEFR R R ED - HE R R
P~ EEREL - AR B E R
THRESERERELEEREFRYE - #l
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7: Antrosteroll! ~ 4-acetylantroquinonol B
(4-AAQB)! ~ Hepasim®!!2l « % fiE (pol-
ysaccharide) ~ ZRIZHEI{L &% (benzenoids)
~ BRI RE AL E SRR 17 4= (succinic and maleic
derivatives) ~ ZZF4EEE (ergosterol) 2 =ik
LG (riterpenoids) o DM Al AT FEES
T @A hix A S AL~ R Ry s
KN A A AR RS ~ [ 1R & k2 B PC12
A AT AR L0 ~ [ B 28 1 e I BRUT) ~ 7
% MET U8R Bt B AU 58 i & AR R U - HAT -
FEBERIZEMEBEF R —EREEELE
RAEM S L EEE 10 F - WFEER(F
RlE e - A ZEHERCAER
4N (in vitro) FI#8A (in vivo) #EEE - F[H
IRy IR TR AR S Y 22 2 ETE Ames &8
HE SNFOHE A e Ef8 e At S B 200 ~ 28 Rui &g
MEEE ~ 90 KunfgserEalba e — A4 JH B
HESFEHBET? > RO REEI TN E
MfER - HpESiE s - RS A
i = B & Ry 500 mg/kg/day HR¥HRE.Z
PN B B BB R A3 OB N BRET o U ZE B
HEBE - BREZ2EFHERE MR - D
MR EMFERF R EEZE - KRBLA
HAERENENBEELTEER  5H
3 Kk 1.26 5@ o B ALL 60 A TREEIRE
® > —EEIE R 21 mg/kg/day - AR
FRERES NS AEEREENE S 71
119 J 167 {f (KIBEEERE) - HEEEK
ARy Z R E MR -

MR A
BRI
P2 B B I S 2 TS SRR 2
EMERERAER L (T Al

BCRC 35398 B RIS BE B2 M 15 » H %R
BREFAOTE -

BRI
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152 E 1L potato dextrose agar (PDA) ¢
W B ZEMEE - I cm IEJ5KR/NE
B BEA2-L =Mt B ERIRE S
28 C » BBy 120 rpm fiR{F MG E —HE
& » #A500-L #EAEEE—BR - HEA
40 [HZEREIE RS 14 K - AR AL B
ok B EE [ 5 B VRS — L R RRIRAE ~ 1R BREZ R
WFEE R R ~ R AR 25 IR0 F A AR T2 7E By
ABYE -

14353 B

FEURZ E e 1 g 2 30nA 50 ml
fiZ (43 # Antrosterol 2 Sesamin ) ~ 50ml 7K
(43#tadenosine ) K 70% /.lg (43fF GABA)
EaE%  REEHEERZEI 30 758 - b
> 5000 rpm Fi53 LA 0.45 um JE[EE E
&l o FZ R B TERRC T A Antrosterol ~
GABA J; Adenosine - % H 2 &3k AHE
g RGaIFR 1 -

AR EREhY)

180 (60 & fff B Uk Mo i I B 120 & Jiff
BUHCRH 5 EH ) & Sprague-Dawley (SD)
REREED 5 KEE - WHEE AR E RS
BV R LT ER o A B tnal R BCRE o i
T HARE » — 5 [ B Bl — & Mk Bl 3 B 2 R — {1
NS R B - BRESE R o RS A1 R A
BEEH - KB B ER TG Guide for the
Care and Use of Laboratory Animals'231;7 7#
oo BEEESINEE 2122°C - HYEEE
55£20% « fAE SR IEEETR 12 /N - 12
/NG > HARSN FUR AR o BRI 1R
. Laboratory rodent diet 5010, (LabDiet,
PMI® Nutrition International, USA) » Jfj &t
B AT N IR EROK -

et
AT B TR R S A e



FTHZE T
B E RS R ET o R
W BLE B A PY(E ] 2 AR » %R DL stu-
dent’s t-test Lk 5 e AH B 25 5 B ) ' i 2
VR E > FEBEEER o BARREIE
2 o

FEEE HprE s ~ -~ SFEH L
RV ERIFW - DR ABEERZEK
WA B DUE B T SO 5 PSR - M
BV R IB R E R 2 R AT R o U B Bl
% BHEEEETTEREREFESH
(GO) G {E A - Fif% - MBI IRR
7 BV (G6 - G15) FHGEE—K - REE
M > RGO ~3-6~9-12~15- 18 ¢

DikEe #RT R
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20 Fo ek Eh Y HE B R AR AR - /£ G20 » 7H
FHRERTRRE 2 B DL S bt T L 445t
RS N BB = - i F R BV
PERF ST RIRE S E (BERC®8Y) -
N i A SNEL ~ RERSE - Wi e R I e P P A A
g B EHEANEY) - fREI - sk T E 2hs
REE - FERIERER  KBRREEs
s o (@5 in BEATRRE - o8kt - i
HhBlLC R BB R - SRR S K (B
iz : mm) -~ SRR ARG B DA 5T Pen-
tobarbital T ZLEIE - WARIGHAEFEH N
(B By AT Rl NI ECE e -
e — 42— Z BB DL Bouin’s solution

£ 1. B ¥ ¥ #4854 % Antrosterol ~ GABA % Adenosine & & 3% % 48 & #7 1& 5 A7 i&4F+
. . (=071 . 2Ril
. . el b % . T 5 &
ks> SR wal B g TR ey
(UV) H (min)
Phenomenex Luna Su A- CH3:CN
Antrosterol  C18 (2) > 100A » 4.6 B- MeOH 1.0 40 270 10 15
% 250 mm A/B=5/95
, A- GABA(A)
GABA ;f}fgosc?m 2504 B GABA(B) 10 40 254 10 15
T opm A/B=80/20
. A- MeOH
Adenosine I;PCT;OSI;her 1(;(5) 04 B-10mMKHPO: L0 40 254 10 25
& opm A/B=10/90
k2. EMREAEBLETAAEEFT FE AR AL E AR
B & SR Pl Ae
A I "
L (mg/kg/day) (mg/mL) (mL/kg) LA
1
0 0 10 20
(ol ) °
2
. 1500 150 10 20
(EA ) °
3
2 2500 250 10 20
(R ) °
4 3500 350 10 209

(EAIERM)

VAT EHAK -
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JE P& #h 1T UE EE B A B b & > 36 L modified
Wilson razor-blade 5 =i 7 1 #H #% 2 e -
FREFERIEE > DL 95% WEESEER » HLL
KOH JE# » 1% DL Alizarin Red S Ei Alcian
Blue Juf » CRAFHAH A DABZE 00 Bl 85 25 7l
TR ERELREE R -

B Hr B R AL

IR LUE it IR 2P {E (Mean) + fEHEGR
7%= (SD) sH 7tk FRoR - &5l Batt Bl 58
SLEST T WP R EE e E - HRE
G AT 0 S 0 AT 25l 0 HE R 1 o L - DA
e (itter) R ABRIG Z T E AL - BiiE
spft (REEEGE - & - ERHEAER - Wha
THE BAEE/SR - FRE - =%
B S8~ TERERIE G B ~ T 4 B 14 i B
KRG MERIEEESS ) $RH One-Way ANOVA
K Dunnett’s & %2 (SPSS Ver. 12.0):E{TH# 5t
T - Bla BIRATRE - BIREBBRLIK
SR (OB~ Al BRRRE ) AILL
Kruskal-Wallis nonparametric ANOVA method
AT o # p H/ANR 0.05 AIRFHEHEER -

500

—e— 0 mg/kg/day
450 | —— 1500 mg/kg/day
—a— 2500 mg/kg/day

400 - 3500 mg/kg/day

J&53 53 M

ZEHY)AE EH HPLC 734 - 3l DL =T 515
Ry IR S T B E R G E o —EiEE
453 53 Bl By Antrosterol ~ GABA K7 Adenosine
+ FL o3 AT s SR LS | RS M o LR P 15 O Vi R
B K & &% 5 9.600 min; 3.908 mg/g -
7.840 min; 6.127 mg/g K 9.440min; 0.950
mg/g (EARBET) -

T TR e R A s 2

HAHZ B 0 RK~20 X fBEB(LEHR
B 1 B8 BN 1% 2 B ik A B e 1k 3 B 4 A
b R R - RHZRE 0 K~20
K ERHE I E L 2R 2 - BUIRERTE
G6-G9 ~ G9-G12 HAf » &I EAMNRAE L
15 1A v ) S WA - B AR & M R 1
(P<0.05) » 7£ G12-G15 » &7l & 4 K A A
HEA > HEB A (7.3520.81) FIE %
HAH (8.08+0.49) HAE#ETESR (P<0.05) -
£ G15-G18 J G18-G20 » & & KA

Y
B
W 350 -
=

300 -

250

0 5 10 15 20 25
REXRHE)

Bl 2= QTiome
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EE S
(g/ 100 g body weight/day)

PZZ BRI 163

Sk

0 mg/kg/day

1500 mg/kg/day
zzzzm 2500 mg/kg/day
3500 mg/kg/day

*

¥

RAEXRE)

B2, % 4R 4

BH MR o MR &AL (7.8620.73 K
6.82+0.57) FI & HI %A H (8.31+£0.53 f
7.21x0.55) BEEMHEFEHE (P<0.05) - G20
& FTERBERIFTAREIRE (SiEE
VB o MRS IR BEER Y E R TR Z A
IR (RERAREER) -

BEaNEAES 2 BEHE IR EH R
73 R BURMERIER (5B/124) Jy 366
307 > 380 > 401 fz 1.03+0.48 > 1.07+0.79 »
1.05+0.69 > 1.05+£0.69 ¥£ 0 > 1500 > 2500 - I
3500 mg/kg/day FHRBIH (F3) - BEREK
PRI R P71 2 BRI Z B BB =
o SRR A B AR IR A T R T 22
F(P>0.05) > HEIRAEAILTENI2HHE
LW (FR3) - HEREHEFE2HE TR
THEHE - ERE - =i WmhasthE -
HEIRATHEA ~ HIRRIELF2H - MHHESE
et 25 (P>0.05)

fZ B e BT B R s

fREINE - MR B i A 20 R4 -
FERIBIE N > FrARRESRITINERE - [
FHEEESHS R - WA MERE - &

MRE RS B - A 7 S A B ) = A P S
T A H(P>0.05) - HEARNGE S RIS HIEAH
AR ET EE VA B A IR (37.42+1.72) > {H
R IEE 25 (HHEE (29.24-40.26) -
R HINEIR - K EHE —EREBZER
HHEINE ~ e/ N R B SHEENR - H
BREEEHNER TS mEE (£4) - H
K E R BEIER A RN IERE 2 F/HEN -
H B S AH R 1% (P>0.05) » FrDAA] DAGY
ety SN e 2 oA 2% 3 B 5K I ) 8 A O 1) B s
[ FE -

& BiaHR 2z — 2 IR E T
a - A Bouin’s solution [E'E% @ i
17 1) I ST AL R R/ M o R 2 > M B R
il &40 L B iRk IR E R E R IEE 25 1E
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k3. BBEFRAAFMESETHE
MR/ & (mg/kg/day) o
2 % WREISEE | (SRR o A R A 224
0 1500 2500 3500
Fic fe e R ) 8 27 28 27 29 -
EREY) 24 23 26 29 .
FOfER (%) 88.9 82.1 96.3 100.0 62.5-100.0b
BRE Y 24 22 26 28 -
HERL T B (Q) 95.30+9.95 90.29+23.56 | 94.41x12.71 | 92.80+15.24 95.30+9.95
=R 16.1x1.7 15.0£3.5 15.2+1.8 15.3+2.4 16.1x1.7
Eh 16.4x1.7 15.3£2.5 15.7£1.6 16.0£1.8 16.4x1.7
TE 15.3+1.6 14.0%3.8 14.622.1 14.8%2.5 15.3+1.6
T 1 e BB 7.5+2.3 7.0%3.0 6.8+2.4 7.622.1 7.5%2.3
I e B 8 7.8+1.6 7.0+2.0 7.8+2.8 7.1+£2.2 7.8+1.6
7E e 8 0.0+0.0 0.0+0.0 0.0%0.0 0.0%0.0 0.0+0.0
EAE 0.8+0.9 1.0+1.8 0.5+0.9 0.60.6 0.8+0.9
e T FL A5 (MUF) 1.03+0.48 1.07+0.79 1.05+0.69 1.230.67 1.03+0.48
EERETIBS (%) 1.99+3.29 4.70+17.71 3.43+6.87 4.44%9.70 1.99+3.29
IRBIBE (%) 5.08+5.14 6.60+12.39 3.61+5.87 3.57+4.36 5.08+5.14

FofER (%) = (EAHVB/ACEEZR B ) x 100

EIRATERL (%) = (FEEH-ERE) /58EH x 100
ERRIER (%) = CERE-TEIRED) ZRE x 100

aHistorical Control Data Rat CD® IGS, 2011. Level Biotechnology Inc.
bHistorical ControlData Rat CD® IGS (crl:CD[SD]), 1996-2004. Charles River Laboratories Preclinical

Service, Montreal.
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R4 BBRIE - AR F RS
FH A/l & (mg/kg/day) i 4
fa g SEIERA | EEIE 2 A B P
0 1500 2500 3500 -
BEELE (2) 4.06+0.30 4.26+0.30 4.21+0.27 4.22+0.30 2.67-4.752
LE 5 (mm) 37.42£1.72 39.16+1.86% 38.94+1.50% 38.51+1.38% | 29.24-40.26*
HE S 7 8 366 307 380 401 -
SNBLR BB 366 307 380 401 -
A i o 5 177 147 184 193 -
BB ER 189 160 196 208 -
SNBLERE (%)
f& o1 8 0.00+0.00 0.27£1.25 0.00£0.00 0.00+0.00 0.00-5.00>
B 52 / N 0.00+0.00 0.27+1.25 0.00+0.00 0.00+0.00 0.00-4.00¢
e 0.00+0.00 0.27+1.25 0.00+0.00 0.00+0.00 0.00-4.00¢
Mg (%)
DR R e 0.00£0.00 0.00£0.00 0.55+2.80 0.00+0.00 0.00-2.632
B i iER 2.89+7.65 1.87+6.15 2.51+6.07 2.48+7.14 0.00-78.26¢
HHAET (%)
BEE E sk 0.00+0.00 0.51+2.37 0.00+0.00 0.00+0.00 0.00-5.00%"
o kEg=gl N 10.13+14.48 13.88+19.09 13.54+18.52 11.04+14.63 4.0-62.5¢
iy 8 5 0.00£0.00 0.76£3.55 0.48+2.45 0.45+2.36 0.0-5.0b
[ol=a. 317 0.00+0.00 0.00+0.00 0.48+2.45 0.00+0.00 0.0-27.8¢
[l 0.00+0.00 0.51+2.37 0.00+0.00 0.00+0.00 0-21.74¢
& AEAL 9.72+19.16 4.93+13.2 6.58+10.14 7.68+11.87 0.0-33.34
B B 2 0.52+2.55 0.00+0.00 0.00+0.00 0.00+0.00 0.00-4.55b
[ik=a e 0.00+0.00 0.51£2.37 0.00+0.00 0.00+0.00 0.0-4.2¢
B 2 84 10.62+22.26 7.33+12.06 8.88+17.36 11.18+21.38 0.00-24.172
BEHEFLRE 0.00+0.00 0.51+2.37 0.00+0.00 0.00+0.00 -
SR OE SR 0.00+0.00 0.51+2.37 0.00+0.00 0.00+0.00 0.00-4.35¢
SAMEF AL 0.00+0.00 0.51+2.37 0.00+0.00 0.00+0.00 -
B A o0 B L 3 2 1.64+5.77 1.07+3.48 0.55+2.8 0.96+3.52 0.00-41.172
Bl e P 2 28U 3.08+6.39 1.64+4.24 3.64£9.56 7.68+12.55 0.00-30.042
r 72 A
E*ﬁﬁp‘b‘@%ﬂﬁ? 0.00+0.00 2.02+9.48 0.00+0.00 0.00+0.00 0.00-70.00¢
Hig A oL s T 0.00+0.00 0.00+0.00 1.54+7.84 0.00+0.00 0.0-13.6°
Hig A o0 i 3 3.03+6.3 9.69+11.89 3.99+9.96 7.6 £11.37 0.00-34.78¢
B (B e O B 0.00£0.00 0.51+2.37 0.00£0.00 0.00+0.00 0.0-4.3¢
fi HE B FA 0.00+0.00 0.51£2.37 0.00£0.00 0.00+0.00 0.00-0.45b
TELAE rp O I 5 7R 0.00+0.00 0.00+0.00 0.00+0.00 0.51+2.7 0.00-7.14¢
B O B L R 4 0.00+0.00 0.51£2.37 0.00+0.00 0.00+0.00 -

*p < 0.05: %: PR AR

2Historical Control Data Rat CD® IGS, 2011. Level Biotechnology Inc.
bHistorical Control Data Rat CD® IGS (crl:CD[SD]), 1996-2004. Charles River Laboratories Preclinical

Service, Montreal.

¢Historical Control Data Rat CD® IGS (crl:CD[SD]), 2003-2005. Charles River Laboratories Preclinical

Service, Pennsylvania.

dHistorical Control Data Rat CD® IGS (crl:CD[SD]), 2000-2006. Charles River Laboratories Preclinical

Service, Ohio.

¢Historical Control Data CrI:CD® BR Rat, 1993. Charles River Laboratories.
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ik i ¥ 128 22 R} B o i /) M 5 % 7 & “no-ob-
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Submerged Fermentation

I-Chen Li!, Di-Sheng Wang?, Yi-Ting Peng?, Chia-feng Kuo*, Chen, Chin-chu - #*

!Grape King Biotechnology Inc., Zhong-Li City; *Level Biotechnology Inc., New Taipei City; 3Pro-partner Ltd., Taipei City;
“Department of Food Science, Nutrition, and Nutraceutical Biotechnology, Shih Chien University, Taipei City, Taiwan

Abstract

This study was conducted in accordance
with the “Safety Evaluation Methods for Health
Food (1999). DOH, Taiwan, R.O.C.”. The purpose
of this study was to evaluate the adverse effects
in the pregnant rats, embryofetal development
and teratogenicity after administration of the
Antrodia cinnamomea mycelium, via oral gavage
during the major embryonic organogenesis period
(G6-G15). A total of 80 pregnant SD female
rats were randomly divided into three treatment
groups and a control group, each consisting of
20 pregnant female rats. Three doses of 1500
mg/kg/day (Low dose), 2500 mg/kg/day (Mid
dose) and 3500 mg/kg/day (High dose) were
selected for the study, whereas 10 mL/kg distilled
water was served as the control. Examinations
were conducted on pregnant rats and fetuses
respects to mortality, body weights, body weights
gains, food consumption and clinical observations.
The pregnant females were gross necropsied on
G20, followed by maternal and fetus examination,
to evaluate the teratogenicity, repro ductive, and
developmental performance of Antrodia
cinnamomea mycelium. The study results showed
that no Antrodia cinnamomea mycelium-related
animal death and abnormal clinical sign were
noted. No statistical differences were noted in
maternal mean body weight and maternal mean
body weight gains. During the G6-G15 period,
the feed intake of low, medium and high dose
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groups decreased by 7.2%, 8.3% and 12.6%, re-
spectively, when compared with the control
group. However, such values were found to be
within the normal range of rats, thus indicating
the high-calorie Antrodia cinnamomea mycelium
replacing parts of normal diet. In maternal gross
necropsy, no Antrodia cinnamomea mycelium-
related gross lesion was noted. Other parameters
such as gravid uterus weight, implantation
number, corpora lutea number, litter size, live
or dead fetal number, male or female fetus
number, fetal sex ratio (M/F), resorption number,
pre-implantation loss and post- implantation
loss, were all within the normal refere nce ranges
and showed no significant difference when
compared to the control group. In fetus examination,
including external, visceral and skeletal evaluations,
there were no significant changes between any
of the Antrodia cinnamomea mycelium treated
groups and the control group. Based on the study
results, the no-observable-adverse-effect level
(NOAEL) for pregnant female rats under the
conditions of this study was 3500 mg/kg/day.
All data generated from the study will provide
safety criteria information for human exposure.

Key words: Antrodia cinnamomea mycelium;
teratogenicity; no-observable-
adverse- effect level (NOAEL).
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i (cholesterol) ~ $/Ef ¥ (sodium, Na) - §F 5
F-(potassium, K) - §5#f T (calcium, Ca) ~ &
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IME AL M

MEESTERBHRKE2  QHEH
MEBEAEER 160% - EHEIERE
ALT ~ ALP ~ fJIERLR - EHE S &
EH - KEH - BUN - MENLFEE - &4
B~ MEEEE - 8k~ 1 - 55 RBRAOBURERGT
2 EIBABEE R R (p<0.05) > [T AST
=R H Ml R BT 2 E N EFEE RN
7= H(p>0.05) -

b 1111
<
any!
Hp

M54

Mg s Hrigs (£1) $§HWBC ~ RBC -
Hb ~ Het ~ [/~ HPEBR - WRESER ~ AR
FLIMERET 8B PT HYBEEH G2 R H 8
R E(p<0.05) » HHE 2 EAYEIE KR
fAREE - MCV ~ MCH ~ MCHC - BE{%ER - 18
BR PEER R g i MR BRI B EE MG T2 E AN EE
HHE R 72 B (p>0.05) - Fif =TH % 2 H #%EY
{5 & I R FE R FE A2 > KT 0T BR B 1171 98 R Eb
RN ASGEEEMRSE  ~NF2ZEH
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MERIFTR - R —IHBE R R HH 8
H > ERHRRNEZESERECIERHK
b5 Al B R BN AR BALER ~ FERR T
IR R ME R MR EMES g BT E—TREYTE
DT = EEMEEIERE AR - Bk LAl
FWILR SR > KNIRAEEERZRD -

IM3& A4 Hr

M7 AL A5 R BR ALT ~ ALP ~ 48
JEfLR - MEHESRE - HEH ~ BREH -
BUN - [/ WLERAT - #5068 - EREEE - 59 -
# o~ #5 KW 14 IHAETE R B B B TR =
5> HlClaudio PEEBIFT YT 72 Hiik B A
[Fl.Zil% - (HHEH ~ BREH - ASTEd Levine
BS e Ay KRR MEE(LIEH 2 E5HEEA
Az (£2) - BRIEHAELHEIRES
WL E RS > HEE R K - 7255
28~ RS R EEHE R - BER A S
HEE MREHEZ  REQARARSEN
RIEHRM - HITBRGRESBESG LTS
PR ELAE TR > Pe{E BT R AT AR Z B &2 -
e AL 38 (5 - L 2 B AR YR Ry 2 BB AL I R A
B AR R - AR RREAT (LB SR TR
A AR Z B R EIHE &S
ARAER EF > EfREARIELE -

FE 3t 65 SR R K B Y IR e L7
o ¢ d=REbiE 2 E EOISESSE 2 - IS
GH—EEANZ2EER I E - R T
D H TE F BRI N B A A AT (F
ALEETHCERBREEEHE ERE
T HBEAW R AR T - R 2EHE -
DARET7 B8 52 fif R 25 B -
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#1 #HmAM 2R &M% Sprague-Dawley(SD) k & £z % 2 #7 3.5 ¥ 18 B4

Male (73 E Female ( £tE)
Parameters Units Mean+S.D. | Minimum | Maximum Mean+S.D. | Minimum | Maximum
(2% (BN n (¥3g22:% |value (ffii|value (K| n (¥1g22:% |value (ffi | value (Fi
i ) /INMED NED fiE ) /MED KAE)
WBC 103/uL 160 | 12.3£3.6" 3.6 28.8 159 | 11.3£3.2F 3.4 25.6
RBC 106/pL 160 8.4+0.5" 6.9 9.7 159 8.3+0.5" 7.3 9.5
Hb g/dL 160 | 16.4x0.7* 14.5 18.2 159 | 16.1x0.7* 14.6 17.8
Hct % 160 | 50.4%2.3" 44.5 55.6 159 | 49.5+2.6" 43.8 57.0
MCV fL 160 60.0+4.3 51.2 75.0 159 59.9+4.3 51.0 70.2
MCH Pg 160 19.5+0.8 17.5 22.5 159 19.4+0.7 17.8 21.2
MCH Cg/dL 160 32.5+1.3 27.8 35.0 159 32.6+1.5 29.3 35.5
Platelet 103/ 160 |854.0+191.4*| 480.0 1598.0 159 |1912.4+198.3" 414.0 1456.0
Neutrophil % 160 | 16.0£5.2" 7.0 36.3 159 | 14.2+6.0" 5.1 51.3
Lymphocyte % 160 | 78.6£5.9" 58.0 90. 159 | 80.5%6.5" 44.5 91.8
Monocyte % 160 4.2+1.6 0.0 8.0 159 4.0+1.5 0.1 10.7
Eosinophil % 160 1.0+0.5 0.0 5.4 159 1.1+0.4 0.4 2.4
Basophil % 160 0.2+0.1 0.0 0.4 159 0.2+0.1 0.0 0.9
Reticulocyte % 120 2.4+1.0" 0.4 6.2 119 2.1+0.9" 0.2 4.3
Prothrombin time sec. 160 | 15.2+2.7* 10.6 23.5 159 | 10.2+0.4" 9.6 13.4

a #5557 © Hb, hemoglobin ; Hct, hematocrit ; n, A%
T p<0.05 RN EMERIEMET S EEFEEE R -

%2 BAMORAEMRH Sprague—Dawley X R fn 5 A AL A7 X5 4 B 4 3

Male (AE) Female (RFE)
Parameters Units Mean+S.D. | Minimum | Maximum Mean+S.D. | Minimum | Maximum
(280 (B n (¥192% |value (ff|value (H&| n (S¥3g2%E |value (1% | value (18

#ilE ) /MED KIE) A ) /NMED KIE)
AST U/L 160 [ 112.4+26.6% 56 196 160 | 103.9+20.8 64 176
ALT U/L 160 | 36.1£10.9" 16 87 160 | 26.7+6.5" 13 63
ALP U/L 160 [ 166.9+42.5" 88 316 160 | 93.0+24.2% 44 163
Total protein g/dL 160 6.3+£0.5" 4.3 7.3 160 7.0£0.5" 5.6 8.4
Albumin g/dL 160 | 4.2+0.3"% 2.8 5.0 160 4.7+0.4" 3.8 5.7
Globulin g/dL 160 | 2.1+0.4%% 0.8 2.8 160 2.3+0.4* 1.5 3.1
BUN mg/dL 160 | 12.4+2.0* 7.6 18.2 160 | 13.4+2.2% 7.2 19.6
Creatinine mg/dL 160 0.5+0.1% 0.2 1.0 160 0.5+0.2% 0.3 1.2
Glucose mg/dL 160 [ 155.1+£29.9" 98 220 160 | 129.8+28.4" 73 206
Triglyceride mg/dL 160 | 54.8x19.4 25 132 160 | 53.2+19.8 25 132
Cholesterol mg/dL 160 | 61.6x13.1" 36 100 160 | 82.8+18.1" 39 136
Na meq/L 160 | 149.0+3.7" 130 154 160 | 147.2+2.1* 138 152
K meq/L 160 6.8+0.9" 4.6 10 160 7.4+0.9" 5.8 10.2
Ca mg/dL 160 | 11.6+0.7" 7.3 13 160 | 11.8+0.7* 9.0 13.1
Cl meq/L 160 99.6+4.3 72 106 160 99.9+2.3 89 104
P mg/dL 160 | 11.5+1.27 8.1 15.5 160 | 10.7+1.2% 8.0 16.4

#EE:BUN, blood urea nirtogen : Na, sodium ; K, Potassium ; Ca, calcium ; Cl, Chloride ; P, phosphorus ; n, 548
* RARAFEER p<0.05 - fEFEEE E A ERBEE R -
§ R ELERY HER -
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A Comparison of the Hematology and Clinical Chemistry Values of Male and
Female Control Rats as Measured by Subacute Oral Toxicity Test

Yu-wei Lai!, Mun-Kit Nam?, Yueh-Ting Tsai?

!Department of Food Science, Fu Jen Catholic University, New Taipei City; 2Super Laboratory, Ltd.,
New Taipei City, Taiwan

Abstract

Health foods should be subjected to safety
assessments before being launched on the market.
By conducting a sufficient number of trials using
control rats, the impact of different feeding en-
vironments on the physiological traits of rats
can be evaluated by measuring the hematology
and clinical chemistry values of the tested
animals. This study was conducted by analyzing
the data collected from the control rats used in
sixteen 28-day subacute oral toxicity tests, which
were carried out by Super Laboratory Co., Ltd.,
from January 2013 to July 2014. Analysis of
the hematological data showed that there were
no significant differences between the male and
female control rats (p>0.05) in terms of mean
corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH), mean corpuscular hemoglobin
concentration (MCHC), monocyte, eosinophil,
and basophil levels. Clinical chemistry testing

174

revealed that there were also no significant dif-
ferences between the male and female rats
(p>0.05) with regard to aspartate aminotr ansferase
(AST), triglyceride, and chloride levels. The
hematology and clinical chemistry values of
this study were similar to the values reported
by Levine (2001) and Claudio et al. (2006),
although the albumin, aspartate aminotransferase
(AST), and phosphorus levels found in this study
were significantly different from the values
reported by those authors. The clinical pathological
values for the same species exhibited discrepancies
when the study was conducted under different
environment. It is necessary for the laboratory
to establish its own reference ranges for hematology
and clinical chemistry tests.

Key word: Subacute oral toxicity tests, hemat-
ological data, clinical chemistry values.
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K LB T 2 G % ) B ) 88

BT RS2y kAR EkF?2 Fakl

thE PR EY R IERT > = R AR ARAR > P2
ERARERMEBREGRERES > 217 28

wWOE

KE ( Glycine max (L.) Merrill, JRfEEE ) - fERETCESELHE  VERERE 15 # LS
(AHEB) LUEREMHE - AR AKE RERE R 2B MM (antigen-presenting cells ; APCs) 3R
AR A AR (dendritic cell ; DC) « ElE#HAE(macrophage) 1 B #EE T #HiAR 2 B AT E & A0 (E B R E A8 BR M BRI
FMES - ERA BALB/c/NEBER=-TEATHEREIE(0.288  0.864 » 1.440 g/kg)iE= ~ [0+ " » IR
RATRRFEEL (24 2 72~ 120 /6% ) EITIEHEEVERIRMBEEIT 94T - MRARETR - KRS REBIRAER
BIRANERERMEREEURE ERESDF CD8a » CD40 « MHC clsass || (I-A/I-E)&Z RIFEN - AR
BERZENEFENEEMME RAEEL B RE THE LZHRFRBI>THEER - BHEHEER
BHRRRZERRENSEE (1.44 g/kg ) KE B - FEF Real-time PCR 73 474EEAHHAR R 3R mRNA
2RI - R FIFAEIEFE58 BALB/c FRBEA Tul MRS INF-y » IL-12 R E MM 5 it TNF-02 RI] -
FMEEINE] Tu2 MARFT S AR IL-4 KRB - MEERBTIASREBREFEREER Tul @EEER

FE - BERXURARE N ZINGE -

Y - KERER - 2EIN - REZRMEE « E£ERESF - RS

[l

Al

EEER A EE AT ARECHRRNZE
AN IR ER - BB B R K P B
UIRERE T - I TEPG R RIR A S R TR
o)) WILHETRERER ALK —E
RAFZEERBERMVEZIEHEEN - Zi#
PREER LGSR RIE TR SR > RER
A E X EREE L - BIUMNEARSE
AT BRI - 5R1A 189 2B SR 6E
PRI AR B RZIRHE - 1EERNE

* 1T BRERT) 1 2L A 2 T

# WML  HEREAE BRI
40601 o117 5 i T 666 8 % ok
B EL 1 886-(04) 2239-4256

E-mail : kmlee @ctust.edu.tw

H ERZ USRI -

ARE B oA E 2R Tul K T2 R1E
TRAC Y RN R S - G S Hll iR
fRRCEDOE R AR - BRZ E M 2B
B SR PR R SR R M o T g S E R
RELY /N BB P9 Tul B I B0E FOE MR 7
(03 [ 9 £ T o S0 SR B A 2 A e R I it
il Bt <5 DU R 2 A B 2 TS AL AR AR E YT
BAfR > HAEREN RIE T Z R REfe s/ B
PUar A AR AR > W RGBS IR AR 2R
BT o P F e v 1R S R g T - AERT AN HYHT
st > EEURREDTR 2
Fr Bl 2 2 IR I B T (L RE = B2 = B P B
IETTHIRCRD - HZERATHT R 2 AT R
2R (DC) ~ BNl ~ B #ifl - Hrp
ez R e 2 R AE 0 sy U 2 Rk e -
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176 RE R IR BT A

S B YR 2 RO AR RE J5® 1,000 £ - R
R DC AR R IEM M A - i e
5 R A AT i e B e D TR E DU - R TR
A MR Sk R R A RES A ~ IR S5 T A e
& U ROR BT DC 2 KRR EHTR
HIREST » BOR BLE TETE S IE R RE TR -
Al 2 AP AS T AR 4 -
TFERFLMEFEESEEEERE
S ERAREMLIIK G (soybean) » TR (Leg-
uminosae) K 5. & (Glycine) » — &4 B AN
V) fEREEE R BB 4,700 2 FE A
TR ARTPHR”  MEEEE 0 R
FERUE R - KEREREE—RINE A
HE R A g AN e LS ~ DB I RE ~ DUEIR
R Ik LR R BT ThRE) » HR B LER
B3 B FE ¢ F= I (isoflavones) ~ & K (sap-
onin) ~ fE & (phytic acid) ~ f5 ¥ &l E% (phyto-
sterol) ~ % (phenolic acid) & i & (1 g 5]
P (trypsin inhibitor)l*l/g B & EER KT -
FF L TEAE R B HE B iR A E i h
REANW A R B T ~ B AR Tl e s A Sl
MR E AT - fERENE R R E
HIRF R TR S~ e~ HE R TR
ALFrm  BEEHTSBERSTYE B
WIS E e MEAY AR MRS
BEEE (R 2E IR A G O E R A~ A
A EEYE G REAYR RO WE E R
HI & & A fhan E - BB LEF (super-
oxide dismutase, SOD)E & L/EAHB! ; &
BOKZERIRE T EALER ~ REmURE(ERS -
#iw FAEF H 0 DL Lactoabacillus brevis
LB995 ¥k K Bifidiobacterium longum GK995
AT ERE(LREESEREENKE
BT - @RI FE B AT Brix 4 By S 5EHY
LA T B daidzin K genistin {F 24
NI Y52 % B TS B ) daidzein . gen-
istein (BRIREH ) - KILE GRS 3 B2
WG HEHFAGRE IR - AiHsEHE A
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Flow cytomertry Eil Real-time PCR # fiij 5317
BALB/c /]~ B[R fek 2. 122 ot s 52 (2 41 15 B
MR < MRIBA R - PR R G 28 F2 ¥ BALB/
c /NEUBZEAR T A ~ LA AR K. B A SE ST
T 2 TR A5 1 L B At 98 2 A B o B2 A 4%
It fif B A S R T R J1 L T RE -

MR AE
NEBFARFET DC & Macrophage Z566%
U Z 53 b E

0l BALB/c /NEAFE B - 53 B B Bl ¥
HAH - B 6-8 Al 2/ INE STk 27 #H 0 A
SE/NE 0 27 /NS BEE RS T AR E]
Bl KON (KAEBRHE - -+ - &
= {E 7 & > 5 0.288 g/kg ~ 0.864 g/kg ~ 1.440
g/kg) FETSE -~ IGEENE - SHEE DR
i By B VA A ddH20 K 538 BE R 14 TR 7
Bk R - A/ DNEERTEER S BIR 24
48 ~ 120 /NEFRRTE - HR Mttt e YR 17 A 220K
HHAEL ~ A AR R B A AR 2 i B T A AR R
HIE - $HEAHE (5% 6-8 HE/NE) Alfte—
TOKAURR G B - BBt DU LPS Jl3H
Z 1 #H B B A P - R E R AR EC AN
I-A/I-E (MHC class II) + CD40 ~ CD8o -
CD86 ~ ICOS %5 » I 47 Ry R i fo = &
FIHE (4 1-A/I-E L0~ I-A/I-E H1) » 5347
HEERRE ZHMETE -

JEFH Real-time-PCR 53 H1HliE#3E mRNA 2
T

{8 F/NE(BALB/O)EE B > 73 W RAHE
B B R S BEAE R 6-8 Sl 2 /NS A
oA 5 &/ - H 9 M/ NE S REE G T
CAR K S B —0E ~ TEENE @ & H
156 T IR & ks 2 WA [ 7248 o i
§(1.440 g/kg) » BREVE R ddH20 By R G B2
Wi EREZR R - i/ NEAERR ST EER (24
72~ 120/NRF ) AR R R A G - A1 A Real-



BITER WY R

time PCR{H | 5 — H & & Al R & RN 3«
IR > Z& 40 TNF-a ~ IFN-y ~ IL-6 ~ IL-12 ~
IL-4 ~ TL-10 %5 » DU K .38 B Vi S 1 e
5 ERR AR IE MM R R - HIEM (5
£ 6-8H/NE ) AIBRE ZTOKRUMUR 53 B

K 5 P R R i Z it ) B

N o B e ) A F R B IR A A
Bl EL - J5FI R Lactoabacillus brevis LB995
¥k K Bifidiobacterium longum GK995 4 B I
S ELAR R R R (Brix 4) » ¥ Sucrose
(2.0%) ~ Yeast extract (1.0%) - Peptone
(1.0%) » 5532550 pH 5 6.8 - 73 Bl 2 A\ BT
B 1.5% R EE 60 rpm v SERE R
0.5 vvm » Ji FEFE IR 33 C AR » 7F 20 WEA
P FE RS ETT 16 MEVE REREIE 24 /NRF - D2k
65 CHERF 1 /NRFR QAN R INER Y B R
IRMEZE 20 fEIREE » DU BREZIE T R
BIVRs X L B B MR PR HZ o -

7N B2 R i bk EL e e 4

R/ NEER AR PR R U DL 1 ml 175 K2 23
G $+58 fl & FCS ;2 PBS (PBS + 5% FCS + 0.1%
sodium azide)yH Hi B D o 15 W AT D A
FWE 15 mlBE O > 1R 4°C ~ 1,800 rpm /(s
353 0 Bl BB INA RBC lysis buffer
(0.15 M NH4Cl + 1.0 mM KHCOs + 0.1 mM
NaEDTA) DU BRALIMEBK > #8HE (0% DL PBS &
AR iR A > AR A B A BT o

i e e i O o e

#1081 L PBS 7 PEf& L 4°C ~ 3,000
rpm B0 S 38 > IR EEW O A 2.4 G2
Blocking B#RJiHE 50 ul - EFE K EIEA 10
7y - A PBS BRI HEEL - BIR LEW -
LlFp Rk &t et 2 PR T (CDIL1b
CDllc ~ CD45R/B220 ~ I-A/I-E ~ CD40 -

ERE FaAk 177

CD8a ~ CD86 ~ CD4 HL ICOS ) 50 pl FFE K
EF 30 54% o DL PBS VEUEREEL 0 B%
P01 ml PBS 8l 1 g > F A1 A o Ut e
{#(FACSCanto™, BD, USA)#HI & £ A H - [d]
KA I o L - LA FCS Express Vs
(DeNovo software™)#g #& (T 5317 ©

AL A < mRNA

#F 106 i LL PBS JE R & % 4°C ~ 3,000
rpm B 5 538 > A Trizol (total RNA isolation
reagent, invitrogen™, USA) 1 ml &5 E
& 0 B#'E 5~10474# > i A Chloroform 0.2 ml
‘RIS - R 4°C ~ 12,000 rpm B 15 5384
L _E7E W0 A Isopropanol 0.5 ml RiE4] -
L 4°C ~ 12,000 rpm 0> 10 735 - ] 5 E
HIRZRLLT5% R E R RNA T @ 22
%% FIEW > LADEPC/KIAERNA T » LA
I3t EEEHEI RNA JRIE K2 260/280 LK -

By B R Sl S (Real-Time
Quantitative reverse transcriptase polymerase
chain reaction, Q-PCR)

IR AT E RERNREE L E - A
cDNAEFTR[E ELGIFREE - B4 Wl #ifEZ cDNA
{VERREAT » A 1 pl 100 nM primer 5z 5 ul SYBR
green master mix * FAR FERETE B 10 ul - &
& - 95°C > 3min ;s 95C > 10sec ; 60C - 30
sec (41 {EJEEE) ; 557C > 30sec (81 {E{EER)
25°C » 30 sec » PCR EY11LiQ5 Real-Time PCR
Detection System (Bio-Rad){E3H] » i #F AfEUE
HiiR A EH T8 -

m R
TR R S A e e N 2 imi 501

— ~ RS IRAE
RIS R/ NER G BRI R R
A 19 ik ) A € AR A B & 5 0 [E(CD1e)
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178 REFBE 2 RIZFHETL)RK

K H |2 CD40 Hl ~ CD8a ~ CD86 #EHgH
BHEETE(LRVER G - [E | Rl R K T # K
#% DC WYBEH 43 b - 76— E B E R £ 51
A A B AL - (H AR R 2 SO IR L 1
fH (Normal)# [h G 21 Y 7= F (p <0.001) »
FIHEHITE49.96 + 5.70% ~ 58.94 + 3.82%
fil - DC FEEFFIFGEC CD8o > JRFEMR K T 38
B IR I R R A HL R 3R & 3 24 /1Ky
FEEMHSREEHREMEMNE  HEZ
120 /NFEBRRG A BHEENE Nz #gEs > DU
S E AR RIS R f s Ry 18.48 £2.64%
H p <0.001 ([E2) - CD40 {t3% DC 5
b > ATEEH CD40 M R E A1 CD8ol!
HILIRAERE - HREVIARBNHE - (HE
TE 120 /NRp BRIAA F B G BH B IE N2 HE S
DlEmtl s st RN E i m > R 53.43 =
4.81% H p <0.001 - 43R 52 A BEAE 2 V9HE
120 /NEE ([E 3) > B/ERFHFRIFE CD8o
FAE > Tk 18.03 £2.61% ~ 33.19 + 6.39% -
FEAR A #H iR A - BER EE CD8aM A I AE 2=
Hi CD40 - [FERHY CD86 JRZE DC i A1 B
LB » BB AR —E 24 /NEEARBH
HFRB(p <0.001) > {HFE —3E 72 /NEFFAIA TR
HAEHBENEN @SB EEIE > HREER
TR SEBR R TR 9.06 + 1.86% ~
17.34 + 2.10% (p <0.001) ([@E4) -

Blow (28 5me/m)
* DCamounts (CD11c) DMedium(ss.4mg/mi)

70 Owigh  (14amg/ml)
*Ex wwn

N
\
\
\
\
\
\
\
\
\
\
\
wi

ks

Normal 2wks 2wk 2wks Awks Awks Awks wks Gurks
24hrs 72hrs 120hrs 24hrs 72hrs 120hrs 24hrs 72hrs 120hrs

RARIEERBYUAAEREHR

Bl 1. #% % mee (CDllct)Bcd £ WF A
(* TR P <0.05 ; **FR P <0.01 ; **+FRK P <0.001)
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Blow (28.8mg/mi)
B Medium(86.4mg/ml)
DOHigh  (144me/ml)

% CD8aM expressionon DC

2wks awks awks. awks ks
120hrs 2ahr. 72hrs 120hrs 2ahr:

BAXIEHRAURFETRH

B2, #%kim®% } CDSadic® 4 T A v

Blow (288mg/mi)
S Medium(86.4me/mi)
BlHigh  (144mg/mi)

% CDA40h expressionon DC

Normal 2uks 2wk 2wks awks awks awks 6uwks 6wks 6wks
2ahrs 72hrs 120hrs 2ahrs 72hrs 120hrs 24hrs 72hrs 120hrs

BRAKSESBCARRAF RGN

3. iR _E CD40 iR RIH H 5 b

Blow (288me/mi)
8 Medium{86 4me/mi)
ElHigh  (144me/mi)

% CD86" expression on DC

2wk Awks

72hrs 12 2ahr:

MERIESERABRAF G

4. fZeiiR A _E CD86 B2 R IH H 43 Ik

— ~ B

/I~ B AR Mgt P R A LR BT 43 0 A B
FBcE (HES) B 28 iR (B 1) RyZRE
FEEAAHIE] > A 50 Bl DY A #H 1 ST 4 HA S s
b {E B 22 /N IRy B [ 4 4 W A B A B
EHIEEN(p <0.001) - AEERFR 7 LI CD11b
TFREERI - MBI E R F 2 MHC
class II (I-A/I-E)&¥H (B 6) > I MHC
class I1 FY 5% 35 Fifl B8 & K O 28 B 2 HRF [ 1Y
e AHRR AGE SR - CD86 fi T % DC



BITER WY R

WG > JREELERTR BUPUR 2RI EF3R -
KA EL MR A B R RE B BIE R R K E 5%
BEWR TR B 55 R BEAA - BIRERY N E i A b
iy CD86 K3 ([E7) - & DC (& 4) FH{EL
2 > EREAIE - CD86 HyFI AV 120
/INIRF 1R IR B AR B BT e -

Macrophage amounts (CD11b) Blow  (28.8me/mi)
% QMedium(86.3mg/mi)

mHigh  {14amg/mi)

s
— T
Fw v wwad

55,

Wi

Normal 2wks 2wk 2uiks awks awks awks Swks. Buiks wks
24hrs 72hrs 120hrs 24hrs 72hrs 120hrs 24hrs 72hrs 120hrs

BAEAIBHRAHRS BN

B 5. FEiwt (CDIlb*)#E & Rp » 1

Blow  (28.8me/ml)
DMedium{gs amg/mi)
OHigh  (148meg/ml)

I-A/I-E(MHC class )k
expression on Macrophage

\ \i
N N
\ \
\ \
e ams oms sims Tam 1eoms s s 10w
BAKIESRAHRSEGR

B 6. Fvme + IA-IE (MHC class I1)#k
AT A

CD86M expression on Macrophage

% Blow (28.8meg/mi)
80 EYMedium(86 4mg/ml)
o . Drigh  (144me/ml)
50
N
50 y
N
40 %
N
30 N
N
20 §
N
10 §
N
o/
Normal  Zwks 2uk 2uks dwks Buks Buks Buks Guiks Guiks
2ahrs  72hrs 120hes  2ahrs 72hrs  120hrs  24hrs  72hrs 120hrs
AR IEBRBUAAFREM

B 7. Eviime )t CDS6#E 4 T A1t

=~ Bl
B il ia#E 5 o LR EBRERPIRER
R RGN > AR ENE
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The Immunomodulatory Effect of Soybean Fermented Fluid

Chien-Jou Liu'®, Chin-Chu Chen?3*, Li-Ni Jhang!, Shu-Xing Yeh?, Kin-Mu Lee!#

I Institute of Pharmaceutical Science and Technology, Central Taiwan University of Science and Technology, Taichung ;
2Grape King Bio, Chung-Li City ; 3 Department of Food Science, Nutrition and Nutraceutical Biotechnology,
Shih Chien University, Taipei, Taiwan

Abstract

Soy [Glycine max (L.) Merrill, also known
as Soybean], is rich in protein, amino acids,
calcium, iron, vitamin A & B as well as vegetable
oil. This research investigates the immunomodulatory
activities and the cytokines produced by soybean
fermented fluid to antigen-presenting cells
(APCs) such as dendritic cells (DC), macrophage
and B cell which interacted with T cells. Feeding
BALB/c mice with three different concentrations
of soybean fermented fluid (0.288, 0.864 and
1.440 g/kg) over a 2, 4, or 6-week period while
taking spleen cells at 24, 72, or 120 hours after
feeding for performing experiments. The results
showed that soybean fermented fluid will increase
the amounts and the expression of surface
molecule CD8a ~ CD40 ~ MHC class II (I-A/I-
E) on APCs, indicating the maturation and
activation of APCs and the interaction with T

184

cell’s co-stimulatory molecules after feeding.
The highest concentration of 1.44 g/kg obtained
the best activation for immune cells as performed
with further real-time PC R analysis of cytokine
mRNA gene expression. The results showed
that soybean fermented fluid can increase the
expressions of Tul cytokine INF-y IL-12 and
macrophage secreting TNF-a in BALB/c mice
with relative suppression of Tu2 cytokine IL-4.
These data strongly suggest that soybean fermented
fluid is able to increase the host immunity by

inducing Tul immune responses.

Key words: soybean fermented fluid, immuno-
modulatory effect, antigen-presenting
cells, co-stimulatory molecule, cy-
tokine
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High HbA1c Lead to Cardiovascular Disease Risk

Shu-Ling Chiou!*, Chia-Chi Chen?*, Wen-Mei Fu?*, Ching-Hsiao Lee*, You-Jung Lin?2,
Shang-Yan Chen? Cheng Hui Wen?, Jui-Chuang Tseng®, Yu-Hui Wul-2 3#

!Department of Laboratory Medicine, Yuan-Li Lee’s General Hospital, Lee’s Medical Corporation, Miaoli; >Department of Laboratory

Medicine, Da-Jia Lee’s General Hospital, Lee’s Medical Corporation, Taichung; ’Chung Shan Medical University Hospital, Cancer

Treatment And Prevention Center, Taichung; *Medical Technology, Jen-The Junior College of Medicine, Nursing and Management,

Miaoli; *Department of Nursing, Da-Jia Lee’s General Hospital, Lee’s Medical Corporation, Taichung; °Department of Medicine,
Da-Jia Lee’s General Hospital, Lee’s Medical Corporation, Taichung, Taiwan

Abstract

Diabetic mellitus is one of the common
chronic diseases in Taiwan. Cardiovascular
disease is the etiology of the biggest medical
expenses in patients with diabetes, and patients
with diabetes often die due to concurrent car-
diovascular diseases. Therefore, this study used
HbAIlc as a standard and evaluated the risks of
cardiovascular diseases for patients with diabetes
by investigating their cardiovascular indices
such as cholesterol, triglyceride, low-density li-
poprotein-cholesterol (LDL-C) and C-reactive
protein (CRP). The results showed that no matter
whether the diabetes is under well control or

not, the average values of triglyceride and CRP
are both higher than the normal values. In
addition, the concentrations of cholesterol, tri-
glyceride, LDL-C and CRP are higher in
accordance with the concentration of HbAlc.
We conclude that patients with diabetes not only
have higher cardiovascular risks, but also have
even higher cardiovascular risks if the diabetes
control is poor.

Key words: Glycosylated hemoglobin, HbAlc,
Cardiovascular disease
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