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Abstract

A real-time ultrasonographic diagnostic apparatus was used for investigating the
abdomen in rats. The ultrasonographic diagnostic apparatus was used for the diagnosis
of clinical pathology. It is very useful for continuous follow-up after experiments with
test samples such as a drug or health food, to noninvasively investigate the inside of
the body of an animal. We aimed to observe the abdominal cavity of rat, a small animal,
by using an ultrasonographic diagnostic apparatus used in humans. The liver and
kidney of rats that were immobilized with ether anesthesia were observed by using an
ultrasonographic diagnostic apparatus. Ultrasonography was used to clearly observe
the organization of the liver and kidney in rats. Our results showed that the
ultrasonographic diagnostic apparatus used in humans is capable of noninvasive, easy,
and accurate internal measurements in rat experiments.
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Introduction

In research, ultrasonography is important for depicting the real-time movements of internal organs
and status of structures such as the thyroid gland, breast, liver, or kidney."" Ultrasonography can be
used for bloodstream measurements, because examination of the ultrasound image taken with the
animation display function can demonstrate the flow of material, unlike magnetic resonance
imaging and computed tomography.””’ In addition, ultrasonography is a noninvasive method and a
suitable technique for the diagnosis of tumors, pregnancy, inflammation, and lithogenous
substances.”

Animals are widely used as experimental models such as the effect of metabolism and the influence
of the dosage of a health food or medicine.” These animal experiments are important for the
noninvasive study of organs in addition to real-time investigations of change over time. However,
in most experiments, it is difficult to inspect the internal body parts of an animal noninvasively.
Application of medical imaging systems is valuable in reducing the number of experimental
animals. Accordingly, ultrasonography seems to be a very suitable technique for organ imaging in
animals. However, an ultrasonographic diagnostic apparatus for animals is very expensive and
difficult to purchase.

Thus, in this study, we aimed to assess whether an ultrasonographic diagnostic apparatus and probe
used in humans is suitable for animal studies. We performed imaging of the rat abdomen with an

ultrasonographic diagnostic apparatus for humans.

Materials and Methods

Experimental animals and treatments

All animals were allowed free access to standard laboratory rodent chow CE-2 (Clea Japan, Tokyo,
Japan) and tap water. The animals were housed in environmentally controlled animal chambers
with a 12:12-h light: dark cycle. All procedures were conducted in accordance with the Guidelines
for Animal Experiments at Kitasato University and approved by the ethics committee of Kitasato

University.

Ultrasound imaging in rats

Male Sprague-Dawley rats (659—-738 g, n = 3) immobilized with ether anesthesia were tested daily
for the investigation of the abdomen by using an ultrasonographic diagnostic apparatus (LOGIQ7;
GE Healthcare, USA) with a 14-MHz linear array transducer. The color flow settings included a
6.5 repeat gain and 1.6-kHz frequency. The tip of the probe was covered with water-soluble
gel before being applied to the abdomen.

Results

Ultrasound imaging of the rat liver

First, we investigated the rat liver. Fig. 1(a) shows the image of the liver from sagittal scan. The left
side is the head side, and the right side is the foot side; the upper part is the ventral side, and the

bottom part is the back side. The image was smooth; the liver parenchyma echo was uniform; the



vessels in the liver were clearly seen; and no ascites. There is no clear lesion. Fig. 1(b) shows the
image of the liver from transverse scan. The vessels in the liver did not show a clear and distinct

lesion.

Fig. 1. Ultrasound image of the rat liver.

Male rats under ether anesthesia were tested daily for the investigation of the abdomen by
using an ultrasonographic diagnostic apparatus with a 14-MHz linear array transducer. The tip
of the probe was first covered with water-soluble gel before being applied to the abdomen. (a)
Ultrasound image of the rat liver from sagittal scan. (b) Ultrasound image of the rat liver from

transverse scan.

Ultrasound imaging of the rat kidney

To further investigate the kidney in rats, we applied a probe to the lower flank of the animals. Fig.
2(a) shows the major-axis image of the right kidney from right subcostal scan. The
right side is the upper pole, and the left side is the lower pole. The echo brightness of
the kidney was the same as that of the liver. The real echo was uniform. The center has
a lumen structure with a low echo level. The bloodstream flow was not shown by the
color flow. Fig. 2(b) shows the minor-axis image of the right kidney from right subcostal
scan. There was no clear lesion. Fig. 2(c) shows the left kidney from left subcostal scan.
The center shows a round mass without continuity. The image showed a smooth
surface, a clear border, and no echo. A 3.4 mm cyst without bloodstream flow was found
(Fig. 3).



Fig. 2. Case 1: ultrasound abdominal scanning of the rat kidney.

Male rats under ether anesthesia were tested daily for the investigation of the abdomen by
using an ultrasonographic diagnostic apparatus with a 14-MHz linear array transducer. The tip
of the probe was first covered with water-soluble gel before being applied to the abdomen. The
color flow settings included a 6.5 repeat gain and 1.6-kHz frequency. (a) Longitudinal
image of the right kidney of rat from right subcostal scan. (b) Cross-sectional image of
the short axis of the right kidney of rat from right subcostal scan. (c) Ultrasound image

of the left kidney of rat from left subcostal scan.



Fig. 3. Case 2: ultrasound abdominal scanning of the rat kidney.

The left screen shows a cross-sectional image; the right screen shows vertical-section images
from subcostal scan. Male rats under ether anesthesia were tested daily for the investigation
of the abdomen by using an ultrasonographic diagnostic apparatus with a 14-MHz linear array
transducer. The tip of the probe was first covered water-soluble gel before being applied to the

abdomen.

Discussion

Small animals are used as models of human diseases, and rat experiments are particularly
important.”® Imaging studies have been used as a diachronic observation method in past
experiments. In this study, we investigated the use of an ultrasonographic diagnostic apparatus for
humans in the noninvasive examination of small animals. Our results showed that the
ultrasonographic diagnostic apparatus for humans is useful for imaging the abdomen in rats.

We investigated whether an existing apparatus is available for small-animal imaging. In our study,
we obtained liver images from longitudinal and cross-sectional scanning of the abdomen. The
vessels in the liver were clearly and distinctly shown. We were able to detect abnormal findings,
when present. Thus, it is necessary to examine the gallbladder by using an ultrasonographic
diagnostic apparatus and probe used in humans. Observation of the liver is useful in the study of
various diseases such as acute viral hepatitis and chronic hepatitis,m liver fibrosis, and cirrhosis,
which are leading causes of morbidity and mortality,”’ and in liver cancer studies about the
curative effect of drugs.(9) Our findings suggested that an ultrasonographic diagnostic apparatus and
probe used in humans is useful for the noninvasive observation of the rat liver and for continuous
monitoring of chronic liver diseases.

Next, we investigated the cross-section and the longitudinal section of the right and left kidney by
imaging. In addition, the renal pelvis was distinguished by using color flow imaging to observe the
bloodstream. Moreover, we found a cyst without bloodstream flow. Observation of the kidney

. . . . . . . 10) 1- .
is useful in studies of various diseases such as chronic renal failure,"'” liver and kidney damage



induced by hyperlipidemia,m) and acute kidney injury.m)

In summary, we were able to perform clear imaging of the liver and kidney of rats by using an
ultrasound imaging system for humans. Therefore, further studies are needed to clarify whether the
thickness of the heart and blood vessels, as well as the bloodstream flow in rats can be measured

with an ultrasonographic diagnostic apparatus and probe for humans.

Conclusion

We investigated whether an ultrasonographic diagnostic apparatus for humans could be used to
analyze the abdomen of rats. As a result, scanning of the rat liver and kidney produced clear images
that could distinguish blood vessels and cyst. Therefore, the noninvasive observation of abdominal
organs of rats over time will be possible in the future by using an ultrasonographic diagnostic

apparatus for humans.
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The influence of diet composition on fatty liver disease
induced by endoplasmic reticulum stress
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Abstract

In recent years, the number of people suffering from non-alcoholic fatty liver
disease (NAFLD) has increased. In addition to dietary factors, genetic predisposition,
adipokine, oxidative stress, and intestinal bacteria, endoplasmic reticulum (ER) stress
can be mentioned one of the factors that are involved in the development of NAFLD.
In this study, we investigated the influence of tunicamycin (TM) as an ER stress
inducer on the liver of C57BL/6J mice fed normal diet or high fat diet for 8§ weeks, for
the purpose of constructing an animal model necessary for research on NAFLD
prevention or amelioration effect.

As a result, triacylglycerol (TG) in the liver increased and TG in the plasma
decreased by TM administration in both normal diet group and high fat diet group. The
TG in the plasma was particularly decreased in the normal diet + TM administration
group. In addition, as a result of liver Oil Red O staining, more lipids were observed in
the normal diet + TM administration group than in the high fat diet + T™M
administration group. Although the protein expression level of C/EBP-homologous
protein (CHOP), one of the ER stress markers, and plasma AST and ALT activity
increased with TM administration, no effect of feed composition was observed.
Moreover, the protein expression level of sterol regulatory element binding protein-1c
(SREBP-1¢) involved in fatty acid synthesis was not affected by feed or by TM
administration.

In conclusion, normal diet which means high carbohydrate diet is more likely to
cause endoplasmic reticulum-induced fatty liver than high fat diet.
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A Basic Study of Double Pipe Surgical Probe Attached to
the Combination Treatment System of Cryosurgery and
Hyperthermia Treatment

Daishi TAKAHASHI, Yousuke TAGUCHI, Takenori AIDA

Course of Clinical Engineering,
Kitasato Junior College of Health and Hygienic Sciences
500 Kurotsuchishinden, Minamiuonuma, Niigata 949-7241, Japan

Abstract :

In this study, a double pipe surgical probe to attach to a combination treatment
system of cryosurgery and hyperthermia treatment was fabricated and evaluated. The
double pipe surgical probe was made of two Polycarbonate pipes with ethanol
resistance. In the fabrication of the probe, the inner cylinder was inserted into the
external cylinder attaching Peltier cooling element that the probe tip was boned. The
probe was connected to the coolant circulation system. Thus, the combination
treatment system of cryosurgery and hyperthermia treatment was developed. In the
evaluation of the system performances, liquid ethanol was cooled down to -60 degrees
C and was circulated as a coolant. After an electric power was supplied to Peltier
device, the temperature of the surgical probe tip rapidly decreased and reached to -44.0
+2.4 degrees C (n=3). And the probe tip temperature increased up to -31.8 degrees C.
In the result of the temperature cycling test, the process of the freezing and the
warming was confirmed three times. These results suggested a possibility that the
double pipe surgical probe could performed the combination treatment of cryosurgery
and hyperthermia treatment.

Keyword :
Combination treatment, Cryosurgery, Hyperthermia Treatment, Surgical system,

Peltier element
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Effectiveness of the nutrition support practice to the nutrition
course-students on the validity evaluation of various deglutitive foods
according to “The classification of modified diet for dysphagic persons
in 2013”
—Educational tasks revealed from the evaluation gap between the
staple food and main dish—

Mika KARASAWAD, Yuuichi ASADA?, Naomi SAKUMA", Takumi NOZAKA",
Miyo HASEGAWA"

DDepartment of Applied Clinical Dietetics,
Kitasato Junior College of Health and Hygienic Sciences
500 Kurotsuchishinden, Minamiuonuma, Niigata 949-7241, Japan
? Department of Nutrition and Dietetics Kamakura Womens University
6-1-3 Ofuna, Kamakura, Kanagawa 247-8512, Japan

Abstract:

Deglutitive foods suitable for individual swallowing ability are needed to develop especially
with the times when elderly people are increasing in our country. Under this situation, dietitians
in many hospitals and other medical care facilities started to make common standard recipes for
dysphagic patients and the collaboration among these facilities has been started under the
standards shown as “The classification of modified diet for dysphagic persons in 2013”.

In the present study, we trained the nutrition course-students in the nutrition support practice
to properly assess the deglutitive foods for dysphagic patients according to the standards
described in “The Classification 2013”. In the course of the study, we evaluated the students’
understanding of the standards and tried to elicit the educational subjects on this practice. Total
number of the subjects was 196, all of them were the nutrition course-students and took a course
in the nutrition support practice on deglutitive foods for dysphagic patients between 2014~2016
in our college. Each student had been on the program twice: the first was a lecture, and the
second was a practical work. In the latter, students cooked staple food and main dish each in two
different ways corresponding to distinct grade in “The Classification 2013”, and after cooking,
each student compared the texture of deglutitive foods subjectively, and answered the
assessment according to the classification. For the statistical analyses of the students’
assessments, the grading 0j~4 used in “The Classification 2013” was exchanged numerically to
grade 1~6, and treated as interval scale.

As a result, the values of students’ assessments on staple foods were significantly nearer to
the proper values of “The Classification 2013 than those of main dish.

In summary, our students revealed a lack of understanding on the main dish assessments.
Improvement on this point is a remaining educational issue on the nutrition support practice of

us.

Keyword:
The classification of modified diet for dysphagic persons in 2013, deglutitive foods ,
evaluation of deglutitive foods, nutrition support practice
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#% 3 An algorithm to identify individual Mycobacterium tuberculosis complex subspecies

Organism IS1561’ Rv1510 Rv1970 Rv3877/8 Rv3120

(Rv3349c¢) (RD4) (RD7) (RD1) (RD12)
M.tuberculosis + + + + +
M.africanum subtype IT + + + + +
M.canettii + + + + _
M.africanum subtype I + + - + +
M.caprae + + - + -
M.bovis + - - + -
M.bovis BCG + - - - —
M.microti - + - + +

Nontuberculosis mycobacteria - - - - -
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LB RFIREHAFEM R EFEHEER
T949-241 HriE B g A E T E 8 H 500 F

2HE

2 —E L OESLIEL L OEFOMEDICB N TdHEc 2IEAPHRE INTE
D, 1 BERKFET VEW COMBERTERICOWTOHRELH D, —FHFTH
OB\ TIE 2 BHERIFE T LVEMW) CIRME R TERAR R o0& o
WELH D, TZTHE, EEBLO2 AERRFEET LVEWEZ AN Tn—E L
DERHE%OMBEEOEALZTHD & & BT, MHEELE A A U SARFHE~D
HEIZOWTHET Lo, EBRIZ iE%%Tw@%(MYv?X>E;@ﬁEm
2 BUERIFET VB (KK-Ay v U7 A) #ftL7e, £/, m—B/IEEORG
X%ﬁ%bkovaﬁxkkmAyvﬁxmmﬁmﬁmTw%Lt n—¥/
100 mg/kg # 6 HWREEHREORE L, TNENIREKEKZ 6 M E B KO &
S L7mary b — LM EOB(EE L=, F7-. EmiX o0, 2. 4 B X
W6 BERZICIREN ATV, MPEZRIE L7-, ZO/E, KK-Ay v 7 R(ITH
WTIEe—EBAEE 4 BREZICIEECFERMETHAAE OGN, S HIT 6 EfH
o0 —YaEE Lz ddY ~ 7 A2k L CEARTRER (OGTT). £7-. 6 @En
— BN ERE L7 KK-Ay ¥~ 7 AIZ% LT OGTT &1 AU VAmRE (ITT)
ZER L7, ddY ¥ 7 AD OGTT TiLMbEE EFIMHIEM RO Hit, KK-Ay
~ U AD OGTT Tb MAEE LA 2+ 2Hmn oz, Lol ITT Tl
BFBREZIR LN o7z, LEDOZ b o —B Lo T 2 AERBET L
~ U AZEBWTHER L OMHEREICEE L B LIET 2 ERNRB I,

o — R
R—YL, . 2BIERIG. M. TiHEEAE
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2 WREIRIGIZA VAV U AWERT, b LA v AU ARG E A3 2 & Caiibi &
20 FORBIIE, MBEHEEZ T3 2 ENRETH S, AFZEO BT E FERICERT
XA 2 (X & 2 PUBE R OBESR B L O oA ch 5, v —ELro
AR L O T OfHIC B W Tk 2 B SRE STy V) 1 BERBT T
NN TA A WA s S 2 K F S5 1ERAZ2A8 T2 0O HELH
5 D Lo L— CEOMEYIE 2 MR E T A BMIC BT, I FEARR SR
RWEDOBRELHD O, £ TAME, 2 BIBERET T LVEIICEI O T b RIS D O
A A UM ER ST A K TS5 EE L, EEB IO 2 AMERET T VE) &
AW Tr—BLroOBERG%OMBEEOEEZTRD L LI, THEREL A 2 Y ARGt
~DEBIZONTHRE LT,
2. FHik

EFETAVEMW (ddY ~ 7 Z) HE10PC (2 BE4& S PT) 38 K ONE{BH) 2 BUBE RN & 7 /L)
¥ (KK-Ay ~©7 A) HE12 D8 (2 B4 6 PE) % S EECHEA L 7 H B T E L BRI
L7z, KK-Ay ¥ 7 &%, MBEE 300 mg/dl DL EAE R LTc~ U A& Lz, ~ U XX Tl
Rl B IR 3 L OVEBR I 20 L CEEIR 2413 °C. AHRHRE 55115 % CTHE L7z, ddY «
UAESIE/ =Y KK-Ay v U R 1L/ 7 —2 & LB KEKRZfFGARBICT, £z~
v Z @GR (MF, AU = ZVBERETHE () ZMEHIC T, ENENBERICE 2
7o, 72k, AEBRITICERPERBMEB ST A NI 4 COFEEICEE L, LHERPEHER
BMEESOFEEICAK L, 1777,

2—ELOBIWHER (L ¥ —0 10 Ry (BR) 2/ Lz, ddY ~ 7 23 LU KK-Ay
~ 7 AP KE K THE L 722 —E L 100 mg/kg & 6 BME R R OEE L, T2
WAEK DS % 6 G Licay ba— L bl Lz, £z, #iMiF o, 2, 4 BELV
6 HFBRIZA Y 7NT v (ZATA YRNRIEE, 7 74— () &AW ARREC
KB BREE T CIRE D BTV, U 2 JE Ui, WIC 6 B S Lz ddY ~ v R Zxt
L CHEAmAER (OGTT), = L C 6 MR A Y L7 KK-Ay ~ 7 A% LTIk OGTT &
AR CAMRER (TT) 2% L=, T 2h 18 FEffi® L7=%., OGTT X/ /Lva—
A (K, FOEMER T (BR)) 2gkg R &5 L, ITTIZA > 2AY > (Ea—<U N
HEU-40, BARA—F 4V U— (KR)) 0.1 U/kg % & TG LG ERATE ., #5 30, 60, 120
S BICHRE 2 BRI U OB A e U7z, opE oo I 1 168 5 M i bR s s (271
T AR = (BR) ZFEZEARGEAT) & T2, $EEH2RT 5 Al SRId 4 Ol + 1R v
BT CR LT, MEMEIRENTIE Student @ t E & FHV -, MBS FEF O &1 I3A0T
fEEDREIZ XY 2Oz b — AR E ORI LY p<0.05 D HA B 7E KL
77
3. KRB

n—tL% 6 MG LIcRER, ddY ~ U A Tld=y hr— B L0t e —B Vi 53
TN G FIE & i Ui o 2 kix 722>~ 7= (Fig. 1), L2>L KK-Ay ¥~V 2D a—+
NARERET, BERTOIMBEL 451 £38 mg/dl Xt L, #5454 R % (2 i B i 348 =42 mg/dl
ERLABRIKTRRO O, 0% L2 TR (Fig. 2),

6 M D w—P L 5% O OGTT Tl ddY v 7 R B\ e —P AL T/ Lra—=



AL 120 2312 1183 mg/dl & 72 |
2R b (Fig.3),
oL (2 ha—/VRE:
— A A% CIEA B E
LV A2~ L7z (Fig. 4),
o,

UJ:CDFS'I'%%)E o —¥ L

2 ha—/ RO 13715 mg/dl
Z L C, KK-Ay ¥~ 7 A0 OGTT TIEZEJE M MBEE CA & 72 208
129114 mg/dl,
IRO BRI T,
F7-. KK-Ay v 7 A(ZE

EITIER~ T A

(ZH U b oA B e
12— R 905 mg/dl) A3, Zr=
LrL, a—BAEGRHZa Y b —Lgf
JAITT CIXAERETRA LN

ITEEE N T, 2 AR E T L~

[CBWTHHEE FEMZA L. £OEMEFICOWTIEAS o2 AR AZYEE T 20

iﬁ< MitBERE 1 B85 % 35 1 1E 3 7T RE
o —E L OEHHIC
FHE © o —B Lo FITIEEE IC

PEDSVRIER S Tz,
B A MBS FERICIEA v R VBN SRWERRS D & »
BIFH~</L b= 7L a— A ~DOEWBHE

ERZA L, MR KT SE5L0I%E D £ 550, 4%, 7 —ELOEO ML T

DA B = AL ZfRIAT B0

200 r
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Fig. 1. Effect of roselle on blood glucose
level in ddY mice.
Closed circle : Roselle-treated ddY mice (100

mg/kg body weight), open circle : control mice.

Each point indicates the mean + S.E. from 5

mice.
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Fig. 2. Effect of roselle on blood glucose
level in KK-Ay mice.

Closed circle : Roselle-treated KK-Ay mice
(100 mg/kg body weight), open circle : control
mice. Each point indicates the mean + S.E.
from 6 mice. Significantly different from the

prevalue, *p<0.05.
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Fig. 3. Effect of roselle on glucose tolerance Fig. 4. Effect of roselle on glucose tolerance
test in ddY mice. test in KK-Ay mice.

Closed circle : Roselle-treated ddY mice (100 Closed circle : Roselle-treated KK-Ay mice
mg/kg body weight), open circle : control mice. (100 mg/kg body weight), open circle : control
Each point indicates the mean £ S.E. from 5 mice. Each point indicates the mean + S.E.
mice. Significantly different from control, from 6 mice. Significantly different from the
**p<0.01. control, *p<0.05.
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BE L AT

FBESIN A o ¥ —BEdwbE TRERER
T951-8566  Hrim B BriE ™ X )I| F=RT2-15-3

2E

BT R E T O MRS & BEAME R T, 2015 4513 1 /I 1572 o
FEAT 54T > 1 B/ TE B 138 EGFR &5 TR . KIS RAS EAG FFEAT.
B O EOGEREEE R T OFBROKRHTH 203, REIELISOTEE
HEERN D OEEIZS L TIT> T b, 4Bl i EGFR B 1T DTN 3E
HilZ DOV TR T 5,

fitifgE EGFR BART#EHT CiX. EGFR B{nT D exon 18~21 ZfEMT L T\ 5,
S BIT Cycleave TR L. exon 19 D/REZEHE L exon 20 DFFAZ R T, B
PEMR LB YR IR CHERE L TN D, MRS PATLR R IR, & S8 T HRE
AR, B C FRRIIZ T 7 ¢ VU HIIERRIR TIXEIC T 7 ABERIEAR,
FOKIEA— B A A TR LT AEAR 2 2 N ENEATICHV TV 5, 25 TIEARH
DOEBMIL D2 F 2 fERd L. BEMESE T CIEEMAE 10% L EEFh s K 9 IcH
FHNCHI ZE2E L, DNA 21 L TW5, 2007 ££~2013 £ ERE DT
DIV R EEF] 810 D 5 B HIREZMRIKIZEBIT DR BB ERIT 32.75% Th
ST, 231%~E EF L, 7o, MERETITIHEETT-10H (B 7.8
H) ZZ L7, BENBETIZ2 B (F37 H) oWmEbAEE o, Bt
WEREIZ LD . BHBOR _EOIRE G EHRE OREL, BEAH OIS/
Do TUWDH,

F—U—FK:
BinFtat. . ECFRE TN, PelNFEhi

(BeFE B - 2017T4E4 A 28H /= FEH : 201746 A 23H)



F3C

Jo BAR AR ORI S IR AR & O T T O BB TR I, SR BERZIrCTRIR 7 8 O E I EE /e
FE BRI X910 o7, WP TiE, 2012 412 Y 7 SEO G B s 1 B RSO
TEB OGBS T OMREZ M LTz, ZO%, KO RAS BIs7-i#HT. Wi D EGFR
s O, GIST (L& WEIEE) O KIT/PDGFRA i&{n it & BENElii L T\ 5,
PRBRIHE LS 0 B IR Vi O CEA mRNA O NENGPENESS 0O MDM2/CDK4/pl6 @
mRNA O, KB BRAF AR TRHT 72 EERIRDN D OERIZ H IR U T 5, ARl fifigs
EGFR 85 1T OELY $ A % U Y BE ORISR TR R T 5,

JitigE EGFR AR AT

R R IR 752 25K epidermal growth factor receptor (EGFR) (HAHAE O HEFHSC % % il 1)
T 5 FRERERFZZR#E L. V7 FTRERT O MREE R T e o R S — R/ RT
&5, EGFR OFBLI LR, MR, MRCR7R EZRMIBICA B 5 23, EGFR (2E
(BN A T AR, WS LN AE U D ERPN A, BAOHGN, 2, 5k LI s
T 5 X 912725, EGFR [Tk & 7 BEEVEEFS CHRBIFR BN A SN 508, RIS 1T 5 I/
HafififeE > 40~80% T EGFR DI BN K E < B5- L T\ 5, ififEicii) 5 EGFR BnF
2R B3I/ NI O 7 FAREE CH 5 F u v o —BHER L BEMERH Y . M0
S B 72 BRGNS R A3 ot | FEMIER | I OIEBNC AL DTz, T E TOWFRIZE Y |
EGFR Bt ER BT HIEFNCHDN G TE DL ERHALNERD 74 F =T
fRFEEN % EGFR 71 v ¥ —EEANL, Mt 2 0 TSRO RERE & LT
WIRICH SN TW5, BEROKME LT, exon 19 KKZEHE L codon 858 D piZEiRIEH
(L858R) TZRDK 90%% 5 D, = dfth GTI9A/C/S OB DR F 72 28 B8 258
WEENTWD Y, ZhbOERIT, AAANONEEOK 40%ICRbh5 ', RO
JAIZ LV EGFR F 1 v FF—BEAIO ARSI Y | exon 19 KRB EOTNHIT
81%. L838R 1% 71%. G719X 1 56% T 5 ?, BIfE, EGFR F 13 & F—EREANZ,
s OEEHERIR A AN DN TEY | IGRATOBEFREIIRIRTCH DL, ¥ 7 F=
Tk, EEARAMMEEOBIEMNNH Y . EGFR A REMH RIS SN D —K & 72
S>TWb, 77 4 F=T TP 2815 L728A1%. codon 790 O 2 IRMHESEHAS > MET
EIETHEE EBMINT 5 2 ERMOENTND Y, F72, 2 RVEMEEA B3 % A4
TANF =T IR 2016 FEITHTE ENT-M, T OFIRICH T 2 - EEEROBRE L H D Y,
WBECIE 2007 F2> BAMEIC K D EGFR AR TRHT 3 BRbA STz, & O1% | MR (1% 2013
DD, MIRERRIL 2015 47026 EGFR Bt OBEN ERi 2 15O T\ 5, Bin R
REFTIIEE SV . AAREF CHOERORHDE L WGENH Y | HAE TITER A 72
PR ETH T,

i AR A & AT ik

B AT AR R (R, U B T ERIURIR, MKk CTh 5, MMkRIKIZ 7 7 1 4]
Fr. IR RIS T T AR, asKiTA— b 2 A TRV U 7SR & VAR I
HWTWD ™ 1), 26 CEEARY OISO 2 54 fesd L, BEMEE T CIEEMA 10%
PUb&END L9 ICHTMICHIEZE-E L, DNA ZfhitH L Cu\ %, EGFR i#&{5 1 exon 18



~21(I 2) 122V, MZERIT Cycleave ¥ ¥ TR L. exon 19 MRIKZEH L exon 20 D
AR L, B ARSI EL TR L TS 9,

TR (& - F 1)

lﬁ?ﬁ/ﬂ]ﬁ

.7/'\\

L ERREIZONT

A iR FHRIEB : 23T 7 ¢ LA .C - HE BEA DB 5 OFL K (HE #54) E: K5
TEGREA. F: By OPER 0= am yYuth) . G: M/KBRE. H: ERaogLR (8
NR=anmyie)

RUE T A B AR XS AR L. MBS U C ALK BREDMTh N5,

IS DA A B %, 10% P MERE AL~ ) VEENRT 7 07 ry 7O R (B) |
SUE SCBOREEA . MK oSSy (FH) 225 EGFR fRHT 21T 9.



Exon
22023024

G719A/C/S REFR BEALTER L858R
fto 5768I L861Q
T790M

2. EGFR &5 BIRNT

20074~ 2013 AT AMERRAL A3 T AL 7= il e (51181014 D EGFRZE B4 [H%:1336.30% T &
STz, RIRFERICTH D & MERRIRIT42.33% 2% L, MIREZRIRIZ32.75% CTh o712, FME
WA CEGFRAREME & STy, % AR OB T O 2SFEFNZ OV T, BEN TR
EAT o2& A 25FIF 2B CER SR S ATz, VNSRS AIIR 23D 7a T2 28 B
MEEL <. &9 1HNISNERAE DR RFPASNER CTh o 7=, BENZEM TIE, SO
iR BRI, TSI 2 L0 2 <KD HEEL, EGFRE(R T OfFHTEIHILR 72 82175 Z
LT BRBHEON AR o7, MRZERIA TR, SNERAR & i L TR A O Z
BRRIEIT32.75% 02 542.31% ~& ERF L12(F1), Fo. ERWRE £ To B EDEHE S 4,
SMERA TS £ T7-108 (F478H) 2L, FENMRATII2E (CE3.7H) O#
HHAHEE R olz, BENEMIZ LY, RO m ERoipE itk omufifh, SE A
BIIZH DR B> TV D,

1. FHBREESNZ 61T 5B A BRI D Bk =R

ER (FERE) BRI (FmiREE)

200;2013 B | ZRH | ERBH 2“2015 By | TR+ | ERBH
2K 810 294 36.30% = 2K 192 74 38.54%
Eonlirdl 510 167 32.75% ol 52 22 42.31%
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BIEFRAEITEEG FIT S5k, AT, MREES, SEREMORBRB LT
»bH, BEONA A~ — =D HBHLERDSED S B, BEZRRAES R 2RI 2
LRI ER Ch D, UBETCIE S FERITE TlE CEA mRNA OBDEETH > 723,
BRSO BN O OBEE THE A RE TEX 2HHE 20T 2 L2 X0, BUEIEZFES RN
BOBILFHREZIT> TWD, FAUEW, B O BIRORSH, IR\l =
CHAECHEEBFRAEOTR Y B BREIIREI LboTE TR, #HLWLBKEIT & 2450
FHEINTE WD, BIREHRZ BRI CE 2R — o —ic kv, D
B TREOMIAE NS EX—7 Y N T 50 FIENOBRBEN BTt Ex oD,
F 2 RO D ICER A Z R S5 U %> b3A A7 2 —(liquid biopsy) 23 & 5
MIEIRIE T 2N E CORBIR FRELFSOREL T2 b, BEICE > UTAM
D7 EFICHE TH D, 5% BH LB IC B Z g, BmRAICED Ad, Bkx
IREBCRHR U, B SARIC 72 T E 2,

e
INETITERWEIEWEE S OFAT LI FREZEOREICHES LTI bk
FREIOEARICTREIANZ L E T,
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EHE:

EH L, — AR ENE TR REE R R AR S 2BV TR 20 4 L 0 kit F %
ER LT — 2T OMHESREEBER ICEDY . ZOIEENE., BEAKRE
L OFE R ET FIESOREHENT Y 7 MICOWTARLEIC THRE LT DY,
AEIE, BETEEO— 2 B 5N CW I IERMEOBEIZRE T 2 M &
k5, PIEMENSERSAAIIE D DEVLOMBEICT 57 Fua—FiF, 77
7R R (BEARNTT A pp 7y ), RELAVEEOKE, ERMEORE %
FALEBRO 3BV IR SD, TOFRTHIEREOREIL, BIEMEOR:
EMICERSGHEZEETEDEINE Vo RIS L, FEFHEHRBREIC LY
ZEHWrT 5 HiERTH D, — AR R E L, IR RN 2
T5HZ LI X0 EBIICNARGR A BRAT 508, ERMEORERSFRITZN LT
Bp0, ORI 2 EL ZOEENVLETH S, SENZIAEOE W
5 HEOERMOREICKH LT, BERMSMICER DML RE Lo ELE& Ut
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IXCHIZ

WAL, SAS 21X U, S-plus, JMP X° SPSS 72 & & £ I F2aMaH Y 7 MA@ L,
GUI B CTIRICHAIFTREZFATTEDL L O ICh> T2, ZOMICBEL T, BRI
AACEHS 21 B NS CTEEDRI Lz, HERORESLHEEICNZ, T—F~A = 7%
TXAMYA = TICEHTHEELREL, HGEHAET 2P A =2 & LTEDO4
BEZODDH D, L LENC Lo Tl e it A FER R X b Ttz <,
WelE 7= 2 W22 25 L =N - FFE IS B W CRAEDIRITIE TH 5, I TFIE (EIR4
Bre BT tiRE) 2RO T, MEERDONRT — X OIEHMETH 5,

BRI & > CIER A R HERPH OR% E 2 1T U & U CHEBNC A S 2 g
DAATH D, ok, ERSMITMEBERORBZ 2T 0MTH Y . the st
ERSAO BT YLD, £ 2 BIRAELTWD, FrG O RIEE 2 IE R A it
IIEPOMBICKT 2T e —Fik, REL3@EITHT NG, T 120377
TIZEDHETHY, EA RN T A Fie K, P-P 71y MK D0 Z T4
BT 5, 2 0HIE, REXEEL VOB AEFEICT 2 HETHY ., ZnbiT 0l
I AUZIER A & RE SR T W IS5, £ LT3 DHIE, #at#iR
MMEIZE D TFIE, WYL IERMEORETH D, ZHITEBIICIERMEZ G35
FETHDLN, HrBRBRENMIEL TV DO RAEIZE DT ELZERT D 2 Lok
BRONE RS D MENDH D, AR TIEZORMBEICK L, ERMEOKRE ORI
ONWTEYTHNE YR 2 b— 3 X DG 2R AT, BeHcHWZRES
HIFPHMEOE WS FETH VO | HdtHiEhr Y 7 & L TR, SAS KON IMP # W C%
O 21T > 72,

B & D AL IR TG ORI CTh D720, B 72 0E O Bk
T2 LS HRERZERNDOHE CTHOTHD LW I FHHFEDORMEL LV, Lov L,
ERMEOREIZE L TiX, ZORMEEFHEROMINE +0BET XX Th Y | AN
FO—ZhnEEB LTS,

ERMEDRREIZ DN T
TR O PR 2 S0 L 72 IEBIEOBEIZLL T O 5 5 TH 5, nid 7T —Z O,
X 37— X ZEE, s I3EERE L L TO6OIIRT,

(@ Anderson darling test”>

TR = F = TREOHFEIIU TOHXTCRE IS,
|
A==n=—3 [2i-1][In(p,)) +In(1= p,....) ]
i=1
(* P, = @([x,, _|’?|]/S) )

plEiE, BIEZEZMNEZZ=A41.0+0.75/n+225/n") hbEHESN%,



@ Lillefors test®”
VU753 —AREDOHEHEIFLL FOEXTCHEHEIN D,
D:mw{DzD}

i=l,-n

D" = max {i/n—pm},D_ zggﬁ{p(,)—(i—l)/n}

i=l,-n

>I<p(;) =D([x,, —-Xx]/s)

p . BIEZ iz Hwi-Z =DEn—-0.01+0.85//n) e sns,
(@ Pearson chi-square test 8

BT YD REDOKREEIZLU TR CHEINENS,

P:f}g-@f/@

i=1
ZITiE AfERD LIERO 7 7 208 EZER L TWD, C I3, E i

FOWHETH D, pliEd. HHEI-1O @ HhrbEHEN5,
@ D’Agostino pearson test”!V

FART 4 — ) ET Y REOKFRIED, =Z, +Z] £ LCHlEN5, 22T

Z, 37 =4ty hORE, Z ZEETHD, plElE. HEE 2 O Hf6ins

HHEND,
®Shapiro-Wilk test ¥
xRy 47 REOKFHEITUL TOHEX TR S,

; 2
(Z@%J
W — i=1
z (xi - f)z
i=1
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