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(BE] HAY KT 1800 MHz HL 745 5 (electromagnetic radiation, EMR)X$3xTg—AD /NRAI 57C /N FONHI)
REARZIA , Sy L REHRE O X AR BV AE 2 ma 4R IR BRIk AE . 71k DL 12 H 3xTe—AD #BE R/ ERUA 12 HUEFAE Y
CS7T/NECHIFFERT 4L, 1 A/ UL : RF WT(C57 /NRFEFEHUL) . Control WT(CS7 /NRKTHRZE ). RF
AD(3xTg-AD /MR Z#E 4L ). Control AD(3xTg-AD /NERXT A ), M4l 6 K, A8 20:00 Z R H 8:00 #£47 1800
MHz EMR Z#5EH, #2:5 A . BESHBEHITKEEMR, PF EMR X 3xTg-AD /INRZS (] 2] FiE 1268
FIBF W, IR . R E B TR, B S R Western Blot 3 AR M & D 41414 APP, NRI,
NR2A #§4%, 4r#7 1800 MHz EMR XF 3xTg-AD /N EOAHIBIRERIFE M, &5 7€ 1800 MHz EMR T, U4 [H] (%)
Morris /KB 28 ] 27 S BE 125 R G047 L (P> 0.05), RF AD ZH ¥R AT IA] | i i AR < 4 R0 25 H AR 42 FR
YBE T HAZ (P < 0.05), Western Blot 5 5 7R, 3xTg-AD /MR APP & 358 T €57 /MR (P < 0.05).
WTZHAY NR1 & 55 T AD 2H(P<0.05); AD 4, RF AD 40 T Control WT 2H(P<0.05), Control WT 2H
1) NR2A B A THABAH (P<0.05), 85 KA 1800 MHz EMR 2 #2 £55% 1 3xTe—AD & €57 /N2> 5k
HITIRE.
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The Effect of 1800 MHz Electromagnetic Radiation on
Learning and Cognitive Functions in 3xTg-AD Mice
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[Abstract] Objective To explore the effects of 1800 MHz electromagnetic radiation (EMR) on cognitive
function of 3xTg—AD and 57C mice, providing a theoretical basis for the potential impacts of electromagnetic

radiation on the human body. Methods A total of 12 3xTg—AD transgenic mice and 12 wild—type C57 mice were
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selected as research subjects. The one—month-old mice were divided into four groups: RF WT, Control WT, RF
AD, and Control AD, with 6 mice in each group.The 1800 MHz EMR exposure experiments were conducted from
20:00 to 8:00 the next day for a duration of 5 months. After the exposure, a water maze test was conducted to
evaluate the effects of EMR on spatial learning and memory abilities of 3xTg AD mice, along with measurements of
body weight, brain weight, and calculation of the brain—to—body ratio. Finally, Western Blot technique was used to
measure the levels of APP, NRI1, and NR2A in hippocampal tissue to analyze effects of 1800 MHz EMR on the
cognitive function of 3xTg AD mice. Results Under 1800 MHz EMR exposure, there were no statistically
significant differences in Morris water maze spatial learning ability among the four groups ( P > 0.05) . However,
longer escape time, greater swimming distances, and more crossings of target quadrant were exhibited in the RF
AD group compared to the other groups (P < 0.05). Western Blot results showed that the APP protein levels in 3xTg
AD mice was higher than those in C57 mice (P < 0.05). The expression levels of NR1 protein in the WT group was
higher than those in the AD group (P < 0.05); in the AD group, the RF AD group had higher levels than the Control
WT group (P < 0.05), and the NR2A protein levels in the Control WT group were higher than in the other groups
(P<0.05). Conclusion  Prolonged exposure to 1800 MHz EMR can affect the learning and cognitive function of
both 3xTg AD and C57 mice.
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Tab.1 Basic information of experimental mice[M(P,;, P,5)/(X+s)]
25 A (g) K (g) TR b (%o0)
Control ADZH (n=6) 12.61(9.15, 14.61) 0.30+0.03 0.012(0.009, 0.015)
RF AD4H (n=6) 13.06(11.59, 13.75) 0.30+0.05 0.013(0.011, 0.014)
Control WTZH (n=6) 14.08(12.73, 15.97) 0.32+0.03 0.014(0.012, 0.016)
RF WT#4(n=6) 14.81(14.38, 15.24) 0.3240.02 0.015(0.014, 0.016)
F/HIE 8.505 1.038 8.552
PE 0.032" 0.389 0.036"
*P<0.05,
SRTE KRB e M Eefiife i sgm . 252 o,
T 2 B A AR /N B 2 BT R % i R O AR AR N L 3 iTie
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ENIEERE ST, WA 1,

212 FERERXE HEAARBERESHRE, R
FHK 285 236 % RF WT 41 . Control WT 20 . RF
AD 4. Control AD 2 P4 /NFLAYZS M 1268 13t
117 RGNEVTAL

EL: Z5RE/R&HBERASITEE L (P<
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Fig. 1 Morris water maze navigation and endurance test for six-month-old mice post-exposure
A: BREEJEGEERI: B: RIS EBEKE; C: I HRRRREER; D: WHKEEZ; E: Control AD 4K EHE

Kl; F: RF AD ZH/KEE#55 K ; G: Control WT /KRB HIIEIK; H: RF WT 2H/K 22 850 4]

Fbbh AR AT PR, L 32 0 B R A0F A 3 A
A B BEHAUTELR tau 25 I B Y i 258 )5 £ 2
2 (neurofibrillary tangles, NFTs). APP % 13 i
HACHHER I AN T, HIEEH T AR B,
HEMTAE AD () B2 25 72 2 21 7 s b
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FI R #RA 5 EMR 28 AH5C, 4875 EMR AT g
Jil AD AH G B AR A . X — 25 4R EMR AT fig

RIET B FEIEMEAM AR, M T
PR T AR, M ERUE T EMR Al RERZ MM AD
B INHIK - F 2 22128 FT o Park 45 12 Bif 5% 45
RN 5x Tg-FAD /NRAER AD BB R BIFFE 4R
MFHLEFE T RF-EMR Jl /> 7 KM ey A B Bk
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Tab. 2 Results of morris water maze spatial exploration test for mice (X =+ s)
2 EL(S) TPL(cm) SS(S) T3/Tt D3/Dt TC(X)
Control AD4 (n=6) 3.69+£2.11 1015.19+85.68 17.14+£1.52 0.31+0.10 0.31£0.10 2.00+£0.00
RF ADA (n=6) 12.29+3.24 1210.87+65.79 19.90+1.47 0.300.03 0.32+0.03 3.33+0.58
Control WTZ(n=6) 2.99+0.96 980.43+97.64 18.07+2.50 0.27+0.10 0.29+0.08 2.254+0.50
RF WT#(n=6) 3.79+0.37 1036.08+£36.97 17.63+0.30 0.28+0.07 0.29+0.05 1.67+0.58
FIH{E 16.590 5.539 1.406 0.116 0.164 6.748
PlH 0.001° 0.020° 0.303 0.949 0.918 0.011°
"P<0.05,
A B
Control RF  Control RF 5 159 — h B Control AD
AD WT g = =3 RFAD
APP 117Kd 5 0] B3 Control WT
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Fig.2 Expression of APP, NR1, and NR2A proteins in tissues
A: APP. NR1, NR2A ZHZ1 WB 5575 B: APP & FIAHXS KA R C: NR1IEFMX RikH; D: NR2A H AR Rk,
"P<0.05, “P<0.01, ™P<0.001,

JEM ] BEIE R SCHEPLH Z — . NMDA Z /42—
RFIR I T S AR, HOMURR Z AR TE TR 2
TCHY S Al i AT SRR R4, AR S 1 1Y e

BiEE, JRHERMAMBEANE S wte, B
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