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Table 1 Follow-up ot body weight(KXg)

A H 7 & =] = ] RARIEZER

Group (No.) Before M<+SD After M4+-SD Difference M+SD
1= Irrad. foods  (35) 52.646.6 | 54.4+6.8 2.2+1.5
%+ #& 48 Control (35) §2.5+7.0 54,2645 1.74+1.8

(2) fifE: Wéﬂlﬁﬂﬁ’éﬁu}:ﬁﬁttﬁ, REGUHFEX, HHEAERERRFIIEMEE
fto & 2 Fromo

_ #2 hEX{EmnHg)*
Table 2 Follow-up of blood pressure(mm Hg)

iR | B %% ® o W R & & REWEEY
Group ~(No.) Before M+SD After M+SD Difference M+SD

W45 - Systolic ’

EAR Irrad, foods (35) 111.14+9.8 ' 115.0% 7.6 3.8+8.7

AT HR4E Control (35) 112,949.7 115.2+13.5 2.3+9.3
#FakE  Diastolic .

ZR4 Irrad. foods (35) 70.5+7.2 "72.1% 5.1 1.6+6.8

it BR4H Control (35) 69.7+6.1 72.5% 7.2 2,9+6.5

Y EEEN R A ImmHe TR 133,322 paJ (B ETER LA mmHg)

23 maFaELE%)
Table 3 _ Follow-up of hemoglobin(g% )

3 if - it & i CIEES: 4
4 A 7 B 1'ichf:(;re, i a.‘;Af%.:r .‘i%firence
Group (No.) M+SD M +SD M+SD
B Male . )
tEMa 4 Irrad, foods  (35) 13.8+1.3 14.240.7 0.4%1.1
* B 4 Control (35) 14.0+1.5 14.240.7 0.2%1.5
i Female
iEIR4A Irrad, foods  (35) 12,0+0.8 11.940.7 © = 0.140.9

%} H4H Control (35) 11.9%+1.0 11.8£1.0 . =0.1%1.0
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(3) AR, LEE, FRBEHRENRIRE.
3. ShAmE

() IAEEMaBBRES. XEREREIEENZR, REXs N4, %itEH, £
RHEL, HARATMNBARKEOELHLEHBESN. ALK, R4,

®4 THMEREL (D
Table 4 ' Follow-up of hematocrit( %)

B/ Al 4 R OB O R BB REWEEE
Group . (No.) Before M+SD After M4-SD - Difference MA+SD
B4 Male ' : '
584 Irrad, foods (35) | 42.0%2.1 42.9%2.2 0.9+2.1
%} B 4H Control (35) ° 42.1+2.0 42.442.6 0.3+2.9
it Female
EMR4H Irrad, foods (35) 34.9%1.1 36.1%1.6 1.2+1.4
A FR4R Control (35) 35.5+3.4 35.941.6 0.5+2.9

(2) AR B RS ECHTREAEFHEABEN E):
FREFNHT MBI RT i S hEMEL ERELE R, WRALZAGWEFHR
Zib. BB, VBB R0 T R R AR il 48 X R Akt
25 ANRNERG/omY)

Table § Follow-up of leukocyte count(cells/mm?)

H B B3 wOoE W ® ' B REFFEER
Group (No,) Before M+SD After M+SD Difference M4SD

A4mfE¥  Leukocytes

354 Irrad. foods (35)  5990.9+1389.4 5505.7+1668.9 - 485.1+1915.5

Xt 4R Control (35) 5651.4+1179.8 5477.1+1617.9 -174.31+1669.4
i Rrémfadk  Neutrophils

$ZMR4H Irrad, foods (35) 3901.5+1101.0 . 3610.2+1311.5 -291.4+1547.4

*F FR4H Control (35) 3609,8+1072.3 3701.4+1177.0 91.7+1439.4
B Lymphocytes ‘

48 4R Irrad, foods (35) 1741.2+ 552.7 '1588.1+ 598.9 ~153.1+ 759.8

##R4H Control (35) 1691.5+ 594.3 1484.74 616.2 -206.9+ 779.7

(3) MAEHS: BRERLEEBERE, NE6.,

6 M/MEBE/RAN S /om?)
Table 6 Follow-up of bloed platelet count(10¢/mm3)

2 || i 4 ®OoE O : w ' F RERIEER

Group (No.,) - Before M+SD After M+SD Differnce M+SD
iEME4 Irrad, foods  (35) 11.3+2.3 12.2+3.5 0.943.9
*t#48 Control (35) 11.0+2.5 11.943.0 0.944.2

AERE S ~6 TR, AR ERERNEFLIRLAR. BERNNLMUASERBEL,
RAGHERERASWMR™ERREM,
4. REH. RERE

RARRIBHEFR,
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Table 7 Follw-up of serum protein
4 B Bl wO' ur _EE REWEERK
Group (No,) Before M+SD After M+SD Difference M4SD
H&EH Total protein(g%)
48 PALE Irrad, foods (35) 8.05+0.50 8.11+0.74 0.06+0.80
¥t HE 4R Control (35) 7.9940.40 8.2610.68 0.27+0.74
A/G thff Albumin/Globulin
48R 4H Irrad, foods (35) 1.734+0.26 1.94+0.31 0.21+0.36
‘ % FR4H Control (35) 1.78+0.30 1.8810.27 0.1020.40
s MEEEEmEYR)
Table § Follow-up of serum lipids(mg?%;)
4 A ek A & H S = REWEER
Group (No.) Before M4-SD After M+SD  Difference M+SD
AHEAE Cholesterol
SR Irrad. foods  (35) 136.5+19.8 122.7+21.4 -13.8+31.2
*tH4H Control (35) 135.6+24.5 124.84:19.0 -10.8125.3
H#=hg Triglyceride
45 MR 4H Irrad. foods (35) 68.3+22.4 65.5+£19.6 - 2.9+26.0
FJ R4 Control (35) 78,0+£27.2 66.6+18.9 ~11.4+32.8
9 BERERTHw
Table 9 Follow-up of Cholinesterase(u)
w ' OB ® ' B REEEH
4 i
‘i EJ WJN " Before After Difference
roup (No.) M+SD M+SD M1-SD
$5E A Irrad, foods (35) 60.51+14.67 67.191+9.85 6.68+16.29
*FR4H Control (35) 61.174£12.43 66.11410.74 4,94410.52

BE7. 8. 97A, REMERLEEEASR, A/C LE. BER, Hib=IkNERE
ST RBRERE, HBARERARNEARMEHREURELERNBEETAR
i, - |

#2100 PUH T R LFFIAEFES ARt PR (L BdR, GPT M o-FP FZlE X &d] MR AEHh
E%. y-GT 1 AKP £k &8/, PIAKNZESAE, BRRZ¥EN. UG BUN &5, P4
CEREREBENINE, EafEReRARBRERA, BN BARSNEERLBEERTE
BX(P<0.05), BT RAMNBERANKEREBETHEL, WXMEINBTEASSERE
FBERmAER. ‘
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10 REFHEREhEEEL
Table 10 Follow-up of hepatic and renal function
41 B 7 WO OB R B AR
Group (No.) Before M4+SD After M+4SD Difference MiSD
GPT (w) .
i EH M Irrad, foods (35) <30 <30
73 B 48 Control (35) <30 <30
a-FP
4= 4 Irrad, foods (35) - -
718 48 Control (35) — —
¥-GT(v)
54 Irrad, foods (35) 15.81+12.12 ° 13.61+5.39 ~2.20%9.53
*tER 48 Control (35) 15.404+7.37 13,97 +5.87 ~1.43+4.52
~ AKP)
$SRa4A Irrad, foods (35) 6.80+£2.62 5.81+2.87 -0.99+2.55
F+HE£H Control (35) 6.911+2.60 -6.41+3.26 -0.51+3.03
BUN(mMg%)
tE 4 Irrad, foods (35) 11:414+2,44 13.454+2.,06 2.04%+2.09°
%} BR 4 Control (35) 12.50+2.26 13,284-2.95 0.78%2.77
* p<0.05
=11 MR REST L (ng %)
Table 11 Follow—-up of cortisol(ng%)
2R | Bl # O O wE'E R HREEEH
Group (No,) Before M+SD After M4SD Difference M+SD
42 4H Irrad. foods (35) 15.63+7.25 20.49+5.46 4.86+5,98
7 F@4H Control (35) 14.4246.23 18.48 +3.81 4,06+6.89
#* 12  THOHMMBHREBRIETEMLD
Table 12, Follo-up of peripheral T-and B-lymphocytes( %)
4 Al #l wOoE ® - S =1 REWEER
Group (No.) Before M+SD After M4-SD Difference M+SD
TiHhBE4f T-lymphocytes '
%5 #A 4R Irrad. foods (35) 53.2047.62 51.89+ 7.28 -1.31+71.3
S#4E Control (35) 54,14+8.14 51.54410.35 -2,60%11.5
Bk E40ffy B-lymphocytes
R4 Irrad, foods (35) 11.0341.69 10.77 +2.45 -0.26% 1.98
%+ #84E Control (35) 10.2641,92 10.29+1.98 0.03%+ 2.49
7. &EERE

BT T KU S AR T K E MR A B i A AR, k9 WgE BRI
BB LR RFER, AR 12, |
8. BRTIEH |

(1) ShA M B e i BRI . ROV T 2 APk B0 o SR IRAL RO IR IR
RS BEEOYET S, BERRENRLER, URRCNEREZE, RE2MYER
B EER, WRAXHELSSABREAELLE 13).
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13 BEEIHELG
Table 13 Follow-up of polyploids(%,cells)

A B B % S - = T} ® B B RETEEEH
Group (No,) Before M-+SD ~ After M+SD Difference M+SD
f8M 4 Irrad, foods (35 0.661+0.77 3.51+1.95 2.85+1.82
X fR4H Control (35) 0.86+0.88 2.8642.32 2.00%2.59
£ 14 SFeEEHBETEEL (2) ShAMMKEREaEENRE, R

Table 14  Follow-up of chromosome structural IIMETLEFHBT(NELEE. B
aberration (in 3,500 cells) Yo fo 20 Pk OB (AR S PRT BN, BB B

A4 B3 Bl % REsr KeE y . e
Gron o WEHREE m), sk ERERE L 2R
Witk Dicentrics | » HE e hAURETRETTE 140
484 Irrad. foods  (35) 0 0 (3) JAMMEGEfE SCE Tk, & IEm
R4 Control (35) 1 0 — s . - .
B Fragments %% 15 Ef/']‘o ,%V}‘%%Eﬁ’ﬁ’_?li!*ﬂ‘&-ﬁjgﬁﬁﬁﬁﬁ
8 B84 Irrad,foods (35) 7 6  EBEBET L.
YA Control  (35) ¢ 6 (4) ShA MBI BEZME: WK%
#£15 SCEFH{
Table 15 Follow-up of SCE/cell
A5 Bl % A& W ® B B RENEER
Group (No.) ‘Before M+SD After M+SD Difference M+SD
igH84H Irrad, foods (35) ©5.91+1.10 5.691+1.03 -0.21+1.29
- 3$#R2E Control (35) 5.78+1.05 6.10+0.87 0.32+1.34

$£ 16  MT FEGRED

Table 16 Follow-up of incidence of micronuclei(Concentration method)

T ik R & : ®AERE
£l (kS Before After
Group (No,) No:of BB Incidence fixfAtkZ Posi- BBAfR Incidence SFEE Po- -
P «* Counted of lymphocytes with tive rate of micron- of lymphocytes with sitive rateofmic-
Cells micronuclei( %) uclei (%) micronuclei (%) ronuclei (%) .
HRE
Irad. foods (35) 70.000 0,17 25.7 . 0,14 ' 25.7
pogit!
Contral  (35) 70,000 0.18 28.6 0.10 -
£ 17 MT HEdEHDd
Table 17 Followup of incidence of micronuclei(Cultivation method)
o ] xR
H#B Bl dEAkRE Before After

Group (No) No.of #igmiy = Incidence FAZPAMEZR Posi- izl Inciden- #i%PAMER Posi-

Codnted of lymphocytes with  tive rate of micro- ce of lymphocytes tiverate of micro-

cells micronuclei (%) nuclei (%) With micronuclei(%,) nuclei (%)

NE &4 i ]
Ir’ﬁg?‘%%odswm 35,000 1.06 63.8 1.20 57.1
ARee (35) 35,000 0.97 65.7 0.97 T 62.8

Coutrol
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BEFREFRMRBERSERIITE 16, 17, T ERZAERE) R MENBER BE (%), W
MMES EREENBERATMSHA ZHOELERITEEX . KEFTBMZER G
2000 R ORER) 3 1000 ROGEFREK), @l LN HFEMENA L, TMEMmERERIR
B S R A% A B ' A -

(5) JR Ames A%, 6 XWEESE, H TAn. TA,, AHASREFIGENBRGREDITRE
PR H 221 4 B R 7K 1 Ames i1, %IﬁﬂﬂﬁTﬂﬂ?E‘{h%%"S WAHESE R, RRATERE
{EF. W% 18, :

—BIZERIEE S BRI 30 XL DWRBRBREE,TA,,+S, WETEEEL 195.6 %
49.7, ZF B, WE 19 Fix.

218 RAmes REZR(ETREL)
Table 18 Follow-up of urine Ames test(Rt)

4 Al (Z . # B?;oreFju # A‘%terE a
Group (No.) M+SD M+SD Rt/Re
TAy+S, '
4gm 4 Irrad, foods (6) 36.1+6.5 24.246.4 (=)
34 fE £H Control (6) 31.1+7.8 23.414.6 (=)
TAp-S, .
5 4H Irrad, foods (6) 29.4%+8.9 23.7%8.4 (=)
¢ H 4 Control NG 27.1+2.6 25.3+8.4 (=)
TAjp +Ss -
2 RE4E Irrad, foods - (6) 143.4+20.8 166.5+8.3 (=)
%8 4H Control (6) 144.2+17.5 168.9+14.2 -)
TApn-S, ’
§$5PA4H Irrad, foods (6) 145.6426.9 148.3+9.6 (=)
%84 Control (6) 139.2:+£14.0 167.4424,8 (=)

A ERUFBEFTEES/ B AETHEERER, JblE<2.5 HhBEl.
Rt/Rc(induced revertants/spontaneous revertants) (- )i Rt/Re<C2.5

%19 BEEER Ames R ER

Table 13 Ames test of urine in heavy smoker

Rt Rt/Re
TAg+S, 1895.6+49.7 195.6/24.9 (+)
TAg —S, 27.143.9 27.1/27.8" (=)
(+): Rt/Re>2.5
A

(1) 1943 IR, ElWﬁfﬁ%ﬂgﬁﬁﬂﬁﬂiqiéTé{’FTkEBﬁﬁﬁo BHRRBRAT £z
YOUNR. KR . RS, AR TEMEREEZRERRR., BEREXES)E, BEEX
In5E T 4 B3 ‘*M:L%“”U&mﬁ’*/\ﬁiﬁ—h PTG, BT X S R AR R ERR R BN R R HY
TR, 1R SRR R R IR, B IR IR AR L Bl 2k 1R R 8006, MRIR
B A 150 K, EERFIAR, SWREREE. B s, 2K, RRTRRUEESS
AR MR E ?a?fTi’ﬁnxﬂME%@%“Ek“” BR, XHESTR A RET N AR,
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RA NEIRIE A RERR I 30 MR A B S0 e 2 A P

(2) BRERAKIRBAE 70 ERUINOBBL LY, B—ERE LI 0 E i %
HEMEUISN, HABHAESER, XEFHRIEE TR, EXERE Pt e Ry, Ral
PR, TR MR T — AR I PR R AT L R o 2 1L 46 4R

EER, EEFHENLERE—RAST, E2EERERELEIEXTINERANES
T, FREPD R S Ay BIR IR IR A A LR R U, BRSBTS, TR
DR B GER QR T T AR A S, SR AR LA AR ER AR A GG ET
AREN, '

ARBIRRA LH (35 A ERERESITAKIRE, 70 AR 90K, ®ATIRE, MK,
REM MR FFI6e. BI6E. AW, SESEMIRN HHEST BREER 4R
RREHEN A RE R REN, ENEELEREREASRENRERELN,

RHFFCBR A4 (70 ANV ERAAMSN, BITACS N REEDEEER, bk Lk &S
WH BT e WA, 7E—M AR R AR R TR,

BEEMG S FEBERSALERPELARS B 10% . ABHERE R ERBELL
#160.3%, EL7E 90 R p & 4, R T — AR AR BRE AR, RSP AM 4T REM.

KA ME L LY, FASEEZNERABRRRT, RTH#S2.

(3) MRTMBRERETW. RITXKENEZTRRBERONE, © I ahmEEF.
X BNERERIMTR SR NBG ERENHENE, B A0 W ET X— R0 AR IRER
WU, AR E S B TRV Ek R B MR G T,

AFEBARLTIRDWSMEE M S WM R P E S RRABE —HDEYEE D
U, RRUCORE LB T xRk B —HEERE I MREEECIRAER
RERHES i, TEEEEEAR EHERITIESE . BN, BXAKE A ERER
JEWEE T SR8 foity SO — 369 5 BU>%°17), (Y Bhaskaram 75 & #7#¢ fR4T 3/
i) 5 BUERMP RE S EE0H £, BA4BSANREESR. U EEH 35 31 2 100 R
MaBgmiy, BRITNER 35 G2RSEBERL 42), SHH 1000 RaEk, wkHELE
ZEEYEIEMLER, @ SCE, XR—FHLRREMH REEIT. HHTR LY, BERER
R B EUNRUS AR SCE i B, 48R AR R i% 5k CHO M, thkLEISCE M
TR LT, B IR RE SR ECY, R R D E E 2 TN A SR i B4 e SCE B A
BEPW. ASHEREACER Y5 RN MkEME SCEME, HAXKME BRI,
® MT, Z¥EH% ek ampuRilE B 2R T RS ESREYR, 1976 F A
FREBEREEETN. BITEUAABMETHERE. FEHSSEKAASNE bk SR
BT GRER) RN ERELECKH L LM, SRPEERD, AN M B i %555k
WA LIRS BIEREY, BAVXARA T 1RFR SO I E ik, AR BI040 i 3 s
BIREREFT N, @ R Ames REE, BT AR B E BN EE RREER RBEOK
&, FEERERE LR ENRRGREBIEE, kA Ames B IRETIAFE R K Ames it
B PEEEN, FROTIRE S N P BRI A R AR, 6 R NERIRRE BB E T BB
R, KA MEREEY. .

g Bk, EAXRAHT, EEERFS IR RN R M %28, REOLES
KBS EWR.
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STUDY ON SAFETY EVALUATION OF DIET CONSISTING
OF 35 KINDS OF IRRADIATED FOODS FOR
HUMAN CONSUMPTION

Shanghai Institute of Radiation Medicine
School of Public Health, Shanghai Medical university

Shanghai Institute of Nuclear Research, Academia Sinice

ABSTRACT This paper reports double-blind observations of volunteers who took
35 kinds of irradiated foods as their main diet for 90 days. The subjects consisted of
70 medical students and 8 staff members in the Shanghai Medical University, They
were randomly divided into two groups, One group was supplied with irradiated foods,
the other acted as control eating the same food but non-irradiated,
The 35 kinds irradiated foods were listed as follows,
grain, rice, flour, red bean, soybean, peanut;
meat products, pork sausage, preserved beef;
vegetables, potato, cabbage, chinese cabbage, wild rice stem, carrot, mushroom,
bamboo shoot, lettuce, arrowhead, cauliflower, sword bean, radish, green
pepper, tafo, hyacinth bean, white gourd, tomato, young soyabean, water
chestnut, lotus root, ginger;
fruits, orange, apple;
dried fruits, dates, longen, lotus seeds;
and others, day lily, dried bean products,
The absorbed dose of irradiation from the processed foods varied from (.1 to 8.0
kGy. The irradiated foods made up 60.3% of the total intake by weight,

Observations during 90 days indicated that the subjects were all pleased with their
diets and no adverse effcts on their health were seen. Clinical and laboratorial exa-
minations included routine blood and urine tests, blood biochemical examinations,
hepetic and renal function tests, endocrinologial assays, cellular immunity tests and
mutagenetic studies (such as the incedence of polyploid cells, chromosomal structural
aberration, rates of sister chromatid-exchanges, micronuclei test, urine Ames test),
These studies showed that the ingestion of these foods are safe for humans,

KEY WORDS Irradiation food; Evaluation study; Human experimentation,



