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survive as a sperm factor?
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Iutero di(n-butyl) phthalate delays spermatogenesis in adult rats

ABSTRACT

Phthalates are plasticizers that confer flexibility and transparency to plastics, but they readily contaminate the
body and the environment. Di(z-butyl) phthalate (DBP), now regarded as an endocrine disruptor. Our previous study
demonstrated that in utero experiment of DBP induced low testosterone levels in rats. The stability of the duration of
the cycle of the seminiferous epithelium was determined by investigating incorporation of 5-bromodeoxyuridine (BrdU)
into S phase germ cells of normal and in utero 100 mg/kg DBP exposed SD rats. On day 9 or 17 weeks old, 100 mg/kg of
BrdU was given intraperitoneally; 3 hours later one testis was removed, and the remaining testis was excised 12 days
later. BrdU was localized in davidson-fix, paraplast-embedded testes using immunogold silver staining, and sections
were counterstained with periodic acid Schiff and hematoxylin to permit identification of the spermatogenic stages. DBP
significantly reduced the frequency of stage VII tubules and increased the frequency of stage IX and stage X tubules.
Furthermore, by 12 days later, BrdU-positive germ cells were seen in 26% or 17% of stage IX control tubules, whereas
in DBP-treated rats BrdU-labeled germ cells were not present in stage IX tubules and the calculated duration of the
spermatogenic cycle was significantly increased in the DBP administrated animals (9 weeks old: DBP group 12.76 = 0.09
vs. control group 12.31 = 0.008 days; 17 weeks old: DBP group 12.90 + 0.07 vs. control group 12.40 = 0.05 days). These
findings demonstrate that the duration of the cycle of the seminiferous epithelium can be altered experimentally in the

adult Sprague-Dawley rat in utero DBP injection. Moreover, duration of them it was typically at older rats group.

Materials and Methods
Animals, chemicals, and experiment design

Di(n-butyl)phthalate (DBP; 99.8% pure) was obtained from Tokyo Kasei Kogyo Co. (Tokyo, Japan). Eight-week-old
time-mated, female Sprague-Dawley rats (FO = 20) were procured from Japan SRL Co. (Shizuoka, Japan) on gestation
day 0, the day copulation was confirmed. Ten (10) pregnant females were used for the control treatment group and an
additional ten pregnant rats received the DBP (100 mg/Kg/day) dosing; therefore, each treatment group comprised 50
male offspring. Upon arrival, to ensure equal weight distribution among groups, animals were assigned into treatment
groups using body weights. The dams were housed individually in polycarbonate cages with wood chips as bedding.

Animals were housed in a HEPA-filtered, mass-air-displacement room maintained on a 12-hr light-dark cycle at 22 +
2 oC and 55% = 5% relative humidity and fed a conventional diet (MF, Oriental Yeast, Tokyo, Japan). All experimental
procedures were conducted under Animal Care and Used Committee approval at Azabu University School of Veterinary
Medicine. We followed the guidelines set by the National Institutes of Health and Public Health Service Policy on the
Humane Use and Care of Laboratory Animals. Pregnant rats (n = 10 per group) were treated intragastrically (i.g.) with
100 mg/Kg/day DBP (Tokyo Kasei Kogyo Co.) in corn oil (Nacalai Tesque Inc., Tokyo, Japan) or with an equivalent volume
of corn oil (control group; ~0.5 ml/animal, i.g.) on days 12 through 21 post-conception. The phthalate dose was chosen

based on several previous studies describing adverse effects on fetal rats at the level of 100 mg/Kg/day (Mylchreest et al.
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2002, Barlow and Foster 2003, Motohashi et al. 2016a,b). The offspring were sexed at birth, and litters were randomized

mathematically reduced on day one so that each dam (n = 10 per treatment group) was left with ten offspring (five males

and females per dam). Weaning was performed on day 21 postpartum, and then males were placed three per cage.
Bromodeoxyuridine (BrdU) incorporation

At the day of 9 or 17 weeks old of treatment BrdU was administrered. Three hours later the left testis was removed
under ethers sedation as described previously (Rosiepen94). After on day 12 days and 3 hr., the animals were anesthetized
using COZ2 and decapitated. Testsis and epididymal weight were recorded. Each testis was immersion- foxed in davidson
fluid for 2 days, dehydrated, embedded in paraplst (Lancer, Oxford), and cut at 4um.

The immunolocalization prodedure has been decribed in detail previously (rosiepen94). Briefly, sections were exposed
to HCL for denaturation of DNA in a microwave oven (60% of maximal ower for 7 minutes), and DNA was digested using
trypsin. BrdU was visualized by means of a monoclonal antibody against BrdU(Dako Diagnostica) and the immunogold-
silver staining method. Section were counter stained with period acid Schiff (PAS) and hematoxylin to allow the
identification of sspermatogenic stages accodeing to the criteria of Leblond and Clermont 52.

Cycle duration was determined as described earlier (Rosipen 1994). For each animal one trasverse testicular cross
section from the equatorial region was evaluated. These secrtions contained 500-800 seminiferous tubule cross sections,
and all tubules per testicular cross section were analyzed. The number of tubules in a certain spermatogenic stages (stage
frequency) and the number of tubules of a certain stage having BrdU labeled cells (staining frequency) was dermined.
If cycle duration is exactly 12 days, the percentage of seminiferous tubules of a given stage containing labeled cells of a
certain type wouod be the same at 3 hours and 12 days 3 hours. If the BrdU label at the second time point was preseenr
in an eaelier, or later, stage relative to the reference time point, the time differences were estimated on the basis of stage
and staining frequincies of the involved stages. Thus, the actual duration represents 12 days plus or minus the time
difference. For example, the duration of the cycle for one rat was calculated as flows: in the 3 hors testis, 100% of stages
IX tubules (stages IX frequency was 3.12%) displayed the most advanced BrdU labeled cells. At 12 days 3 hors, the label
had progresses to 36.44% of stage VIII tubules (stage VIII frequency was 7.66%). The time difference was calculated by
the formula: time difference =
{(100 — 36.44%) x 7.66° + (100 X 3.12} /100 = 9.14%, where * is staining frequency of stage VII tubules at 12day3hours,” is
the stage frequency of Stage VIII at 12 days 3 hours, © is the staining frequency of stage IX tubules at 3hours, and ¢ is the
stage frequency of stage IX tubules at 3 hours. Thus, the most advanced labeled cells did not encompass a bull cycle by a

time lapse of 7.98%. That is, the duration of the spermatogenic process was 7.98% longer than 12 days, i.e.12.95 days.

Results

The most advanced BrdU label was encountered in stages VII~X. Thus, the frequency of these stages was
determined at both time points (Tables 1-2). In DBP-treated rats, the frequency of stage VII was significantly reduced on
at the day 9 or 17 weeks old and at on both the 12 days after them; stageVIII frequency was reduced at on both the 12 days
after the day 9 or 17 weeks old. Stage IX frequency had increased significantly on at the day 9 or 17 weeks old and at on
both the 12 days after them, whereas the frequency of stage X was elevated on at the day 9 or 17 weeks old and at on both
the 12 days after them.

The staining frequencies for stages VII~X, i.e., the proportion of respective stages exhibiting the BrdU label, are
listed in Tables 1-2. By on at the day 9 or 17 weeks old the staining frequency was significantly lower in stages VII and
VIII but was higher in stage IX and X in the DBP treated group compared to the vehicle group. In contrast to the vehicle
group, the BrdU label did not reach stage IX in the DBP group at on both the 12 days after the 9 or 17 weeks old.

The calculated duration of the cycle of the seminiferous epithelium was 12.31 = 0.008 days in 9 weeks old control
group, and 12.40 * 0.056 days in 17 weeks old control group, and significantly longer in DBP groups; 12.76 + 0.093 and
12.90 = 0.076 respectively (Tables 1-2).

(17)



Discussion

The aim of the present investigation was to clarify whether the duration of the cycle of the adult rats seminiferous
epithelium can be manipulated experimentally in the in utero DBP injected.

The duration of seminiferous epithelium cycle in SD rats was estimated to be the 12 day interval, were 12.49 = 0.05
days (Rosiopen et al. 1994), and 12.37 = 0.05 days (Rosiopen et al. 1995) in a previous studies using BrdU methods. In the
present study the duration of seminiferous epithelium cycle in SD rats was 12.31 * 0.008 or 12.40 + 0.056 respectively.
The most advanced labelled cells, 3hr after injection BrdU were the preleptotene and the leptotone spermatocytes of stage
VII-X. This result is similar to that described using [3H] thymidine and autoradiography (Clermont and Harvey 1965).

The present study has replicated previous data on the stage frequency, and effects on in utero DBP injection
group. but the more significant finding is that the duration of the cycle of the seminiferous epithelium in the adult rat
can be ouccured without disruption and disorganization of the seminiferous epithelium. Cycle duration was control was
significant increace into DBP group 12.76 + 0.093 days at 9 weeks old, and was control was significant increace into DBP
group 12.90 = 0.076 days at 17 weeks old. Moreover it has also been reported that the duration of the cycle is shorter in
young rats (Clermont and Petery 1957) and mice (Kluin et al. 1982, Janca et al. 1986) than in elder animals. In the present
study also the duration of the cycle of the rats seminiferous epithelium was significantly shorter at 9 weeks old than 17
weeks old rats.

The entire spermatogenic process requires four spermatognic cycles in the rat, and, hence, total duration of
spermatogenesis increased from 50 to 54 days under the influence of DBP. These findings demonstrate that the duration
of the spermatogenic cycle of the adult rat can be manipulated. DBP significantly reduced the frequency of stage VII
tubules and relatively increased the frequency of stage IX and stage X tubules. How does DBP prolong the duration of the
cycle of the seminiferous epithelium in the adult rat? We currently do not know the answer to that question, but several
possibilities can be discussed. An endocrine cause for the observed effects of DBP on cycle length is likely because DBP
significantly diturbe the hypothalalmic-pituitary-testicular axis (T secretion reduced).

The most advanced germ cells carrying the BrdU label in the DBP group rats were preleptotene and leptotene
spermatocytes in stages VIII~X. The present study could be assumed that DBP prevented the development of therse cells
beyond stageVII.

The alterations of Leydig cells coincided with the appearance of spermatogenic alterations (Motohashi et al. 2016a,b).
Our favored speculation is that DBP has affected Leydig cells function and might have changed an intrinsic program
growning the timing of the delopment of germ cells and spermatogenic stages.

In rats, the use of BrdU made it possible to calculate the duration of the cycle of the seminiferous tubules (Ehmcke
et al. 2005). It was also determined to be a uesful method for evaluating cellular proliferation in somatic cells and the cell
cycle in spermatogonia and spermatocytes (Monesi 1962). BrdU was used in this study to demonstrate well defined areas
of labeling, such as speckles, which clearly distinguish the nuclear regions that do not incorphorate BrdU, thus permitting

high resuolution images.
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X279 oavrEZ3s08 R0, BHIZTZ7y v a v s a2 T anIZOBEOL L TRIGHKIETHS 3¢
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avrEZIFTVWA0ERTNE YT AMAOHITIRKEEICER L. 2OMKREEIZ 7 7 4 /N—7 4 X M) kI
THEL7LZ2H, RTPYIADB Ty Moay 722 2BIEELT 5 2 & & B L 72 Btk B A2 M o 15 E)
BB 5-9 5 2 EHUREB Sz,

RS

FLRAL N R, T MR, FOC MR, BOE R ROR —%. A0k B - Thxl BET T BRI R TV
YALBI BT I 22— 3 VRAOMH - BAMEREES - 20194 7 H - 8 - K25 — R

EF WL AL A AT BIETL AJE —BG BE BT R —%. ML K R - BRI
BRI AT 5 - BAMERERS - 2019 7 7 - 8 - KAy — %%

ONo. 19—17
WRT—~ R DS KURREMOER (FERFERETER)

Tl P R A ¥

FIH%ERT) 7 Eier) 7

2019 FEDHABE LR

SR 2 NI SEERE) ) 12 R SRR AUHERE L 70 COFER T MIEFERFEFEFOBEM L LTHW . &b, #H
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IRZERRER S
=L




ONo. 19—18
WRT—~ BTV I LOIE KURREMOER (FERFRETHER)

o ER R ¥ g

FH%ERT) 7 T T

2019 FEDOHABE MR

Ay Uy A EREBIORGESEMAHMIFELL, S50 a s v Yy ARREBEGAERFEROEM E LTH
Wiz B, BMELTHWS a2 2Py AFEBRIIEEGMED 2 7 — Y 2 Fv, SHEANOIEEDEZ 5 v X9 457
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FAMBEOHSEEIC L o T MERICARITEIDSHEINT 2 BOMBER A = X202 L2 Lz, ¥ A
REE LD OFRMICHIL T2, 2O L TRIBREDSBEICHWENDE 7V I VF 34 RHMNNOFTEERT Y
DZFEMIAEA L. MEBROARLITEHSHEINT 2 2 L 2WL2IC Lz, $/20 20N vaarFas Ficks
ARLHEHME . FISERTR E O M RAER RN T OB 2 BB TICL > T &R I SNA RS D R L 72,

B IN B 20T B HECTHRS & KRB OB /N ) THREOMM Z 5 22 Lz, WP RIEEAL S /-~ A
3. RERBRICAFOEALZF T ANRTHTITEMET 35, SOZE2FAL T, APINER S 320 5 HETHI
WM A T dp o 72 ARBHT L. DN 2 HECTHIBA D 2w E ERICEE ON) TN AT 22 82 ]
L 7z0 BEFBIMRDSEE ORRESSZ IR T 5 2 EAVRIB S 7z,
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i1 T.Kikusui, N. Kanbara, M. Ozaki, N. Hirayama, K. Ida, M. Tokita, N. Tanabe, K. Mitsuyama, H. Abe, M. Yoshida,
M. Nagasawa, K. Mogi. Early weaning increases anxiety via brain-derived neurotrophic factor signaling in the
mouse prefrontal cortex. Scientific Reports 9(1): 3991 (2019)

i 2 T. Sakamoto, Y Ishio, Y Ishida, K. Mogi, T. Kikusui. Low maternal care enhances the skin barrier resistance

of offspring in mice. PloS ONE 14(7); €0219674 (2019)
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VA 7 UNA F — AHBUIHRATE O FE ISR O CEREREHE R LTV E, Lo L, BHELHSIURICE T
BT ADREMICBIU AT A 70N, F— ADOEENZOVTOFEHRITIRS N TWD, &% 21 HH E TEE (GF)
YU ARBERBEECHE L% SPEYY A0V HEICBE S 72, A% IBKT, 3ILOGF~Y Y AL 3LD
SPF <7 22O W THERMETEI 25 L 720 GF ~ 7 213 SPF ~ 7 22T T ) — F OHLLE Tl 9 e A3
7L BRI BT R o Tz F 720 GF <7 A1 SPF < 7 A2 CTHH kRS2 | T (BDNF) 72554
L. BIHERTE O AFosB mRNA AL T 7z, F72, GF ¥ 2 & SPF < 2 TIRBHNMEREORIKIZ D B - 72
A BEFLAAICIEE LT 2354 I3 AR O AL [RISE & 22 O . 478)%° BDNF. AFosB mRNA 5$BLOHEH 2137
Fel7zo TNEORRIL, MEHEITEEI AR ALIIEG T 2MHRERELERHIEI LI LERLTBY, [
FliWy r OMEAE 2 0T, R ARED YA 7 0N, F— LB LTRSS NI 22 L 2R B LTV,
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31 Itsuka Kamimura, Ryou Kaneko, Hidetoshi Morita, Kazutaka Mogi, Takefumi Kikusui. Microbial colonization

history modulates anxiety-like and complex social behavior in mice, Neurosci. Res.; S0168-0102 (19) 30542-5. 2020.
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Het ®FEEF L B L T, EFEREPEEIMT L2, U EDZ 25, 2D DKO 7 A0S FHRERIE, 7
VB 1 FBHEET 2D LB 0BrOENTH ), Ty 7 )4 Y FEERT LY 7VRIE~ 7 ZADOMNFEAIZLHTS
5T EMTRIBE NIz,

RFEMRERS
FRERLD T ZOn, AR, AEIGE, EIEE, HEG T IWTE A7) F Y FGM3 DY 7 IVERIEY)
WSS TH 2 5162 M HARMES M4 E 20194649 A 10 H~12H 2 <E THIER




ONo. 19—25
WRT—~ RERICHIFBHEH - HEIEESMEROREI DR

T R ViIN
FRIFEERE T E

FRERTY 7 Az DNA )7

2019 FEDHRE LR

RAEEE T BESHLAR I E SR 721 Cld 7 < M. ARSI, SerElifiaZe CIEEMEA S B E TN L, HF,
JEAS D IEME I IESAIE 22 Tk e . SO EFMBLES L TWwAZ EPMEINTwi,

AR BN O AN AN & T AgIZ BV TR EORRBEZ T L. DT O 3 Dof R 21572,
DREBMEICBVWTAT 4 > TIT) VIFNEMO 7R b= A2l 5 2 L CmEHEICES T2 L
2077 ) G F GM3 IZRRgIC, M PR HiNE o MAPK #&#5 2 #iifil 9 5 Z & CME R E L5 2 &
PLEOWZEZHAE, @B Th s,

HFRSRER S

TR IR B, AR KE, PP BE, LT E

I RO BERRE > 77 ) 4 3 B GM3 (3 BES3IAE Hr 2k % S8 5 %

55 162 [0] H AR BRIE - 22224l 5 23 2019 42 9 H 10 H

o 13, AR K, ERE—, T E

AT Ay ITILY) CEEBROFEHIZMEHR LG T 5

55 162 [0] H A BREE - 22 2- 4l 5 23 2019 42 9 H 10 H

BARBE, AR % HEEE IS AT, HEZHRG HFETFE b E
RS NIKER R I > 77 ) & > FEBGREE % /i L CIESMII O Btk % Bl 5
5 T2 M HAFRILA b L A5l 4E4: 201946 H 29 H

1l
iy
o
Wt
[N}

1l
iy
o
ot
w



O No. 19—26
HRT—< Sertoli cell proliferation in spergatogenic seminiferous tubes with low dose in utero
DBP exposure rats

T RS MAH 13
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Phthalate exposure impairs testis function, whether phthalates affect Sertoli cell development is not well understood.
I investigated testicular Sertoli cell number and proliferation in rat spergatogenic seminiferous tubes with i wutero
exposed to DBP. I suggested that in utero DBP exposure rats induced to increase number of SC after peri-puberty

periods was adaptive response to maintain the spermatogenesis affected by low levels of testicular testosterone
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LT o727 v POFEBRIZBW T AmHFEM OF ¥ L — XM B 2 A5 5 2 & 2l L7z CRERFHIBEG) o
MR Z 7y MPLHEEL, A= N (7 XAE) IBE L7z, BEREREIE. 7T FLR) Y afFEEE T 2 =
L7 2 X B PHECx L TR 52 5 & HEREEOMERIS 251 SR L7z, ZOBEKMMBUIAT LT,
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7 v P OFRIEGE T VBT, EAEBAIHE (KMEFIFEER  SEP) L ATBHEFMN I T ESUR A TR e
FEMEEAET LI E 2L, COBBPOIEIL. ) FI A 0 CREMREEL R SE L LKL, F
7B RETR P2 ARIEA T b L — 3 — 33 CTH 5 Biotinylated dextran amine (BDA) % KM EBYEE B ICEA L.
TRIICHE L 72 BDA % gt L CHERE L 720 BHIIC X 2 BB AR IC O W TIE, RRBROBITHEREEZ D &
VR L AR CHAm L 7o

RAMRERS
1 Song M, Chen W, Kamiie J, Okuno S, Orito K. Electroacupuncture improves neuronal function by stimulation of

peripheral nerve uplink conduction in rats with spinal cord injury. ] Tradit Chin Med 39(4) 509-515. (2019)
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LA TANVADEGIZL D IgA BHEY 7 A BT IVHRHME SN T L, Rifgeid. NiEfbigt >y ¥4 o 4 )V A5
FEHWDLIET, BEICEORWVIgABEY Y AT T VEE L, FORBEBAERTZ2MHTLZE2HE LT
Who 2019 BT Y a2y b EPWEANE LY Y F A 7 AV APUE R 2 9 L 7. PURIEHERET
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ERM O ET L, [gA BHEDOREE TV & L CHE. % HIE T,

RMERIRES
zL

O No. 19—31
WRT—~ S v NERGHREER IR Z AU e DM BRI DAREY

B HRS HIGED
ESRBREIES == B L

2019 FEDOHABME LR

7 v+ DR IR S IR AR (ASCs) ZHRILL , © A b Y L7 & F VALEERHEHR T 2 /N0 7Ol
(VPA) THEIMLIL L 721, BEfUZ &) MBI~ LR T 5 & i~ 0 5bn33 U AR S, whigiie o
LI FEMIIL~ — 7 — DS BIE N & [k IS, FEA—ER L2 F A S (INOS) OFE 1B S, NO 24
ENTW/z, ZONOEAZIEIT 2 L. MLzl s, NO I X W IEML SN W HEE 7 7 = VRS 7 7 —
£ (sGO) AHPHI L T, MEESLIEIH S ize 512, sGCIC K W EAESNLER ST 2 ¥ v —1) Vg (cGMP) ©
FMRIZ X ) ASCs OMRESLIIME S Nz SO EH 5, VPAIZL AT v b ASCs Ok 1E1Z INOS-NO-sGC
RS- L CTwb 2 eHUR &N (Okubo et al., Nitric Oxide, 2019)s

R RS
1 Okubo T, Fujimoto S, Hayashi D, Suzuki T, Sakaue M, Miyazaki Y, Tanaka K, Usami M, Takizawa T, Valproic
acid promotes mature neuronal differentiation of adipose tissue-derived stem cells through iNOS-NO-sGC
signaling pathway, Nitric Oxide, Dec 1; 93: 1-5, (2019)
BGEF L WAREHL, ARG, =M. HPRRI. ERGED - G LRFIIIV T aBRIC L D FEES NS T v MNED
HfREAE O MR LB 55 % - 55 92 [l H A4 L& 4x - 2019 4F 9 H - Al - KA ¥ —585%
HRGEF2 N B, R, RS, g BRI, WIGEW - v T uBE T v X = o RE T o~ T
xR LTT v MR O MRS L2 RS 5 - 25 42 [0 H ARG FAEY s - 1R - 20194 12 7 -
RAY =565
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7 v FFETIE—BRILEHR NO) DPELESNTVD I EPHMENT V5, FE, NO LHiRfbkR (H2S) DMHESER A
WESIN TR ERL, 7 MFEIZBIT 5 H2S & HlEE (Cbs, Cse, 3Mst, Cat) #fZFOfE H IR 2 i L T
720 FEBEKRUFEEEIZBW T, Cbs mRNA FEBUIIEMR K OIREH A (OVX) LI L T, £l 13
Hy IR 17THEZE =2 L), ZOHBROREE & B L THREICHEML Tz, FIZTFEBREIZHET S Chs mRNA
FEBUIIEMEAR & B L, R 17 H 3B H o BB AR 5, £ ok, ik 21 H TR L Twize Chs #
YN EEBTHEIRIBHAE—Z ICABRBMAS RO N Tz, INHOMERLD . T v P FETEH O & IX
FEOMEIZ CBS &4 L7z H2S LS L T 2 W RetEAURE ST\ 7z, 2019 F R, TE OFEAEH & S L
72N EZ R T, FEBRTmEOFEN D L FEBIZIES Lh o7,
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BIFRIE AV E > (PTH) CEIFREAVE S MESY 2828 (PTHP) 1XG ¥ v 87 BRGTIZHETH 5
PTHI1 #1524k (PTHIR) ~O Y 7 FVENLT, HEMOBENE 252 EPMENTWE, 22T, ELD ZBGE
AEFIERITIVa) ¥yl HEREREET L Sh5 FBXO32 OEETHRHOAEEZ FIZBWTRE Lz, &
OfEF, FBXO32 L4V a ) ¥ v OFEETIZSHEHWETORAY > 7V THEBE L Tz, PTHrP & F1 740
RE 2 A BIRBRIUBER, O A Th 3 D% 5B & RO 7278, MO TIERBD o7z, 72, PTHIR IRV A Y £ U FliL
WE2E Tl 2 OFEIEFFHD RO SN ho 7298, BHEi% F1 FETIRBO 5N, M L7220 5 o KBRIYEER; T,
GHEER LD SREBFE o7, INHEOTE L), FIZBVWTOHEMIZEF TV - TUT TV —LARD72A
XL ETHEDEG L TWD I ERHLNE RS T2,

TFLR SRR
Fw3C 1 Reiichiro Sato, Kazutaka Yamada, Yasunori Shinozuka, Hideharu Ochiai and Ken Onda, Gas-filled urachal
abscess with a pinging sound in a heifer calf. Veterinarni Medicina, 64(08): 362-366 (2019).

FRIEFL NGO B, B =R TG EEE, LB, BHE. 428102 M) 7T 7 v 20N
FEWM DRI ER, 55 162 [0 H ABE A s GREZEFE 453 =), 201949 H 11 Ho FKIRE -
O AT TR,
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ZAMA SRR D5 7% 2 N TR AMFR L, WAEZ HEE ) ALHE L2~y 2% 9#ims 5, HISER)R,
A PERRER, KR ERERSE OFTEN AR 7 F2 0 L TR 2 FFli L T\ 5.

FHEHH P OREE, DETOFEBREFEE 77 % FCBR (ARA) 2&EHT Wild type (WT) B & FSEO KRN
2, FayAFH iR (DHA) DA% &GH TIIEEMMOMFIABIE SN T 5. TERERR, B LTI
ERZHRIRLTWA. BUE, TEIRBROMEAMICFHETTAEZ 1 Hn=10 £ 2 % & ) KBCZ#: 0 & LR E (/-
KO) ~ v AZfFRL, FEREMVELTVAE. TNEFATL, MBMOIEIERIT R TEHBROBT 217> T 5.

TR RER S

F43583 1 Moriguchi T and Harauma A, ARA and DHA functions in A6 desaturase knockout mice: Teasing apart their
separate functions using artificial rearing, Satellite 2. Arachidonic and docosahexaenoic acids in infant
development, Satellite Symposium, The 13th meeting of the international society for the study of fatty acids
and lipids, Oral, May 27-31 (2018) Las Vegas, USA
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WERIFFHFEEWE (A LT bV b2y, STZ) % 80mg/10ml/kg THAE2 H (2 1) OJFHENIRG L, &5#%2
B H LU, S 150~200 mg/dL TLIES AREOHERFET IV <7 A2 WT, #ff=> T CRULE) T% 2,
F7CIIEARE = O U B T A OHURERIRAEH 2 ET L 72,

IMBEAE DA B M AT 5 RILEED T F A D T8 B e fii R e m L7z, @, ¥R= 2 ORINEREZ LIF5700
(CHESHZ YIS 5 & 9 BB 24T ) 7%, AR O#ERY h R = v IS omEE L ) 7%, RO
RS X THB T OV K= TTHML T2 E R o7z BE, SEBEZHEL T, WL LTWvY
R=vEZEO L) ELTD. WY TERE, MNFAKROEETENEERH T L5 TETDH .
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BERD 70 b a N xR E Lz, FAFCHEHMEICH 2 9 250, ORENE, @722y, OFE (4HiZ
JIHT VT I YRV ORGEROMFE 1T/, 20k, A o3 REENIMBRZ <Y ADPEMFT, 25058
RALEBREAREL, &4 OMEOHLET LIVF -2V CEHIGi L 7-.

A BEEFLEMETICBWT, SROBE FEMGETE, o3 RIEPIEOA I X 5 THIERORE OE VI L,
1 ORI BV CHMIBRE O RECIE L SR EEVIIHRETE o7, B ALMEEFETIZBNT
1%, @3 RIGIFR R ZHECTHRREIRD A 2 7D E <, BIEMIIZ O IFN %2 IL-4 (26 L CORULASE W EANZ 5 - 72,

BT REORE*H T NZ T ONRVEREET T, o3 RIEDIERIZEW T LV F— 2R3 2 i S 5. 401,
NLHE TE S N AT OB D o /20T, 48, IWHEREP L CHFMT 2 LB D 5.
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TADAETIVT v ks NERARDFEMEFEBLE LTP OFEB L LT S 2MEf LT 5. FIFERESEES Hik, %E 10
HETLTP 222 ¥ 277 X AR OMMEEZZ THEL TWb, w7 & X ARETIE, FEfFEk, & 10 Hk
ETLTPRBICARBREDN D > 720 FIFIZ L > TLTP BHMEDSBICELL TwbH EERZLNLA B, KiE
ROy E % BT TH 5,
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WKk B v THESAEAY~OMESFEN 70 2 2R T 2720 1 &AM 31C) L HiRAM (24C) NT
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