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Summary

Nucleic acid is known to show antioxidant, anti-allergy and anti-aging effects and has long been used as an addi-
tive. In recent years, various physiological function of salmon milt extract, which consists of nucleic acid and nucle-
oprotein, has been clarified. On the other hand, the ingested foreign DNA can transgress not only the intestinal but
also placental barrier, and reach the nuclei of cells of fetuses. It is suggested that maternally ingested foreign DNA
can be a potential mutagen for the developing embryos. However, there is insufficient evidence on the effect of nu-
cleic acid on fetal growth and development. The detailed mechanism remains unclear. Therefore, in this study, we
aimed to examine effects of nucleic acid on maternal reproductive function and fetal growth using salmon milt extract
(SM). Pregnant mice were given diets containing SM during gestation. There was no difference in body weight gain
and food intake in SM groups. In fetuses micrognathia and hematoma were seen in the control group and macro-
glossia in only 2 cases in SM group, but no significant increase in gross malformations was observed in this group.
Previous and present studies show no general toxicity or reproductive and developmental toxicity in nucleoprotein.
These findings suggest that safety is high even if foods and food supplements containing salmon milt extract are
daily ingested.

HrORTEX 7 LT —ERT T 7 — L THE
B U724 BT o EE LRSS Th B, 7
F % ) KB (DNA) &V REE (RNA) OK5TH
D, BIZTHROMEERKBICATREWETH 5. HKEE
W, WBXO) vBALR), )V UYBOYVIAT VS
WX TEEGLETTILEYTH 50 HIEDIEREHIZ
X, CVIDUVRET) VEPRHLH, ¥ IV UKREREL
T My, FIV, U9 INDBH5E, 7)) UKL L
TRT7TF=verT7ovhd b, BEEHK L THLHEL

LT, Tt (RVb=R) THEH)VR—RETFTFF¥
VR=ADD 5,

EMIEYE L TBEBREENT 2L, £ oBRIIGE
NTXZLT7—FILEoTE/ X7 LI F FETHMHEN
bo B/ X7 VLAF FRIERIZLST, X7 VF Y FBL
ORI FCToHmEN, IENE, ZOLHITROMICH
MUK, FEALMESh, Hhshs 2 &%
shTwal,

PAE, BT AR RS & 2 Rl R s

A
=]
=

CORBRAF EN T HTRR2-11-1 (T562-8580)
SRR LR R T RTIE R ARHT1-1-12 (T 670-0092)
HRCHR H SIX H A

2-6-6 4 7% 4 AL (T103-0012)

— 109 —



ENTWD, ZOBREMEE LTI, SIEREORRERH
T UV F =R, A R B0R R IR, 7oy
I — VEERTARRE IR T OB, S IS AR R UERD
BRI REDOMAER R EAVRER TV B,

—J5, HEBWIC AW DNA 2 5.2 % &, WL O #E

WICHE DNA & N 2 L shTwna?, F7-,

THREN BB OIEZ 52 TO IR ORFISEE L 2w
2, BEOREIIIEET LI EAHE S TWVEY,
ZDEHI, BEOBEEENOREIIOWTIR oL
ETF Y AMEON TRV, £2T, RIFETE, TR~
Y AR r AT 2 IS, BHR o L fi e
BLOHEREENORBIZOWTHE L7,

KB

1. KEREMW S LU

JeLICR %o 8 Wik~ A (HAZ L 7#R, HHT)
ZEBICH W2, Fif22:1T, WY A 7V 12 5[
(B4 2V :9:00-21:00) CTHEHFE L7z, 1HM O
fE %, FRMEE~ Y X LEREEZCE (9:00-11 :00)
B, MR~ AR ER L7z IFERMEREH 2 TR0 H & L
72

SRR BATRE AIN-93G () T ¥ & VoS A 0, H
5 AW, ST E L, KEET
H ¥ (Salmon milt extract: SM) (7 # — 54 A#hA &
- 547 - A4 T AL 7o, KB
rFATHBYE, YroATEXZ LT —¥, TuT T —
CLE L CHER L 72 DNA (4T 330~1500) #J 30% &
LARBEEOMEIROMBM TH 5. R (AIN-93G),
SM12% %2 5 ¥ ¥ 220, KRE9ILE L7z,
WREIE, BEZOIC, AF Y L AMOHTED
BT IFTAFyrr—2 (HARZ LT7H, HL) CTHHEL
7oo WER 16 HH A S X8, #4017 HHIZER L 72,
B, RUIFRIEAPGT ILRFEW MR B S CREY %
FTw 5, BiERIT [ERIYOFEE R ORESICHET
% e | (AR 55 4F 3 AARBIUF SR 5 6 5, —FBUUEFRK
1445 H 28 H) 12> TiT»o 72,

2. HFHRE

TR 17 H HIZIEIR~ Y A% % ¥ 7 % — )V Tl L7215,

PR SRR U 720 MGG L7288, IiE 2 BRI L T4
Wi & Tk L7zo iR~ A 3ERE, BIRZHHS
% LB, B E o E R Lz, FEICOw
TRERBUCOWTHIERL 72,

3. HMREFE
3-1 BAMEFOEFHRE

ko litix, B&E (TP), 7V7 3 ¥ (ALB), ®
#x# (BUN), L 7F=> (CRE), RE (UA), +
FUZA (Na), #Y A (K), 7a—n (C), #ry

7 & (Ca), #EHEY >~ (IP), AST (GOT), ALT (GPT),
FLRAKFE®EZE (LDH), 735 —¥ (AMY), -7V %
INVEFEFT VAT 2T—F (pGT), aL XA7ua—

(T-CHO), Mg Hi (TG), HDL-2 L 2 ¥ 1 —
(HDL-C), Znva—2x (GLU), #¥ Y1) » (T-BIL)

ZWE L7z,
FNZENOMES L, TP 13 Biuret ¥ (HHIE - &
HP-HRIL, FGHZE), ALBIXBCGH: (7 V73 ¥
MHA-7 A M7 a—, ADGHZE), BUN 7 L7 —¥ -
GLDH #: (HBh/Hrk3E 46 UN-S, 7 746,
CRE R U UA ZEE#EE: Ly A 77a— CRE-MREOV
UA - M, ADEHMIE), Na LUK, ClidA 4 v #PEMmE
(H3LA 4 B, AL, Ca ROV IP IdRERE
(7F29AF—1FCa ¥V FAMNROPTFYIF—LIP
I, WM A5v 2 ), AST, ALT, LDH, AMY Kk O°
»-GT 1 JSCC #E#EALx T In i (L& 4 773 — AST - ]2,
ALT - J2, LD -], 739 —ER O yGT -], FEHMIE),
T-CHO RS TG i3#E: L¥ 477 a— CHO-J K
TG - M, FIYeHi%E), HDL-C dmE#E (2L AF A b
N HDL, fiAk* 54 %)), GLU & KH-GUPDH #: (2
fv2%—1F X% GLUHK, ¥/ 5 Ab), BIL I
#FP (A A= VL TBIL, 7V7Lvy¥) T, HiL
7180 HE) /AT R E (BWH VNS F27 vy —X) ZHw
HWEL. ZNENROREEIZOVTIE, HX—H—DR
YD HORENTTRTH B,

3-2 BRIEDOMREHE
FIIE, FERBEREE W THERTROAEZ BI% L7,

3-3 HETREVEEN

"o r—% o%5- A2 1E, Excel 2016
(Microsoft) & W7z L, 3 XTTFEME = FEHER
7% (SD) TR L7 MEHLEIZIE, +MEBLT 71 v
VX —OEBHERET iz, BB, AREKEEp <005
A B R AR D B L HE LT,

B R

1. YraFREYICE 2 BEAOHE

BROMRER R B L OCfAHERE S W T, KhEE b
EIZA SN o7z (Table 1, Fig 1)o b, FERLIM
i, IS OB E KRB R & O BRRIEIRIE A S
Nehoiz,

B IMEK 5 DWW, UA & T-BIL 28 SM iR CTH &
WZHIM L7z (Table 2)o ZOMOKSICHELZTR SN
ol

2. Y raFHEMICEZREANDZE
GIRANDREEL R TAL L, AFREBERTEEICEY
THERECHE AR LN h o 7o WU IR IR T I

— 110 —



Table 1 Effects of salmon milt extract on reproductive function and embryonic growth in pregnant mice.

Dietary groups Control SM
No. of pregnant mice examined 9 9
Maternal body weight gain, g 26.4 + 3.9% 252+4.2
No. of live fetuses, total 120 104
mean 13.3 £ 1.9% 116+ 3.6
No. of resorption sites 1 0
No. of death fetuses 1 1
Fetal body weight, g 1.04 + 0.16* 1.03+£0.11

*Values are means += SD.
SM: salmon milt extract
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Fig. 1 Diet intake in control and salmon milt extract-fed preg-
nant mice.
Each point represents means = SD.
SM: salmon milt extract
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Table 2 Blood test results in control and salmon milt extract-fed pregnant mice.

Dietary groups Control SM
TP (g/dL) 4.2+0.1 4.00.2
ALB (g/dL) 2.5+0.1 2.4+0.2
BUN (mg/dL) 22.5+4.28 24.145.97
CRE (mg/dL) 0.12+0.02 0.14+0.03
UA (mg/dL) 0.5+0.1 0.7+0.2*
Na (mEg/L) 152+0.84 150+1.79
K (mEg/L) 6.31£0.9 6.8+1.1
Cl (mEg/L) 110+2.49 109+3.58
Ca (mg/dL) 10.4+0.34 10.7+1.06
IP (mg/dL) 8.5+1.3 10+2.8
AST (IU/L) 85+15 97449
ALT (IU/L) 22+5.3 20+1.5
LDH (IU/L) 406121 441+162
AMY (IU/L) 7833+891.4 7404+444.0
Y-GT (IU/L) 3> 3>
T-CHO (mg/dL) 30+4.5 28+2.9
TG (mg/dL) 150+39.9 102+48.8
HDL-C (mg/dL) 1242.4 1242.2
T-BIL (mg/dL) 0.06%0.01 0.06+0.01
GLU (mg/dL) 110+10.1 132+27.6

Values are means = SD.
*p < 0.05, compared with the control group (t-test).
SM: salmon milt extract

Table 3 Incidences of gross malformations in fetuses of salmon milt extract-fed mice.

Dietary groups Control SM

No. of fetuses examined 120 104

No. of fetuses with

micrognathia 1 0
(%) (0.8) (0.0)

macroglossia 0 2
(%) (0.0) (1.9)

hematoma 3 0
(%) (2.5) (0.0)

SM: salmon milt extract
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