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Comparison between N1-N2 Audiograms of
Guinea Pigs pre and post loudtone exposure

Soon Suck Jarng

The modification of N1-N2 Audiograms before and after loudione exposure onto the tympanic
membrane of guinea pigs was examined. The exposure was a loud continuous tone of 106 dB SPL in-
tensity at 10 KHz for 10 minutes. The comparison between N1-N2 Audiograms pre and post loudtone
exposure indicates that the exposed cochlea permanently lost its normal hearing function. The largest
threshold shifts were found between 12-13.2KHz. The functional change of the cochlea after the loud-
tone exposure depends on the state of the cochlea before the trauma. More sensitive cochlea is more
critically damaged in its function after the trauma than less sensitive cochlea.
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Fig. 2. The N1-N2 audiograms recorded in the fast(dotted lin-
es) and slow(continuous lines) modes before(lower lines) and
after (upper lines)the loud tone exposure.
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Fig. 3. The transient threshold shift for 10KHz input tone pips
plotted against time. The time response of the threshold shift
shows how rapidly the cochlea recovers its function as soon as
the noise exposure is finished.
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Fig. 4. An example of N1-N2 audiograms recorded in the fast
(dotted lines) and slow (continuous lines) modes before (lower lin-
es) and after (upper lines) the loud tone exposure.
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Fig. 5. The transient threshold shift for 10KHz input tone pips

plotted against time. The cochlea rapidly recovers its function
during the first 5 minutes after the loud tone exposure.
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thin line for each pre-exposure threshold. The slope of the dotted
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% o]do] NI-N2 £r] e I Folx ¢
A AELS F ol F9] Aot = Al A A
43

F 3x]7te] =} Fol| Post-exposure
I-N2 2o]eals sl e A4S 23 %

o} 28 6(b)= A5 =F AF NI-N2 2] e a3 59
W35 v oot 7hg FeA A A Hste

2KHzAtel o A vrebdeh. A g k& A5 1417 Fol] 334
FNI-N2 et 273l (s 41)9) WS =% 2% 327 ¥
of FA% NI-N2 2x]e s (gdal)el 3wt Ao dH
zto] 7} @let. oleidt TAIA EAe] AL A S xF A
F 1A17t Foll 2437 Post-exposure N1-N2 £.t] ¢ 73 0]
Aol AFA ] AL 2ndel 19 6(b)e] AAde] B
o F5o] Az} 7)ol oln] FFd Fuelfe AHAlA
oo frct e Hxo] AL kFo dis Ao
A g &AW USTE S F Uk ol A xE
2 71915 @ ol 7] Mt Axr) kF oo
7% Aol ae} debal & onlgith a9 6(0)e 2t

FEZNH A9 AEI o WY S HoAFE o)A S
Tzl FHE7) W3 A A SAle] 7k & Fubg o
Aol A FAFEE o = sleh F A A S =7 F
7}kl whel ZHE7) 7} Aol A| AL gt o) = Y ST =2
Z7}el wpe} 8771 Aol A 7] i ol A7 -3
T e ;S o Aok Ag 2522 2 A3S T
ol g3 T2 5 T ddRn A5 ke
o] A8 53 &S 7HA 2 o] &2 Flelte]
T4 AA 7159 FaE onlEh, o)= o R el
o] & AA Astel A A7} B 3 FIel
Aeste 33 BA Fukg o Bols ozt 71 A Y ahe)
2] A Hlg on|& 4= glch

Ae k& AFY NI-N2 2x} 1359 oA E 277}
2e] 7| 3 A A AR2 5 YA3ste] A
g3t GE 1 F2). o] A2 7ol 71 Hel A8
W= slow modeZ pre-exposure A X5 & Fd}ol o}
gt A FHoll, 45 =& 2 FVE oF At Fof F22
slow mode®. post-exposure A X &L Fu}ol] wa} &
Asle] Aozl Zolr) F 12 o}-g-3} 7ol 2HAd sl o
Z E-] 15dB SPL Pre-exposure &4 2] 3 3} 12.0KHz A]
g Fog Po] wAsles =X P AHAAE A
& ojxe NI-N2 erjeriio g 12KHz §8 F
shel 4] 15dB SPL $724 =9 HAAE 7MW S50
283tedth & 221§} Pre-exposure A A E 7} =
< FEEY 4% =F ©]F 9 Post-exposure Al 2| Sol|
gt FAghs =19 3™ A 719]3ksdc). o] 9} 22
WHog =R tfE A A= FF3= Post-ex-
posure A A Z 7|q)stedch F 1A A ¢ - " FAlE 1
Pre-exposure HA| X ol s} dsl= A8 A7) gl L& 9
u| &}, 7}7}he) Post-exposure A 2| 9 B ghol| 7141%
%A= 3 38he= Pre-exposure A A& 7MW 5EEe
Mg 718dsksdch

oy 7¢ X 1E%E 12KHz A¥ Faeo| A
Post-exposure &4 %] 52 z}tz}be] Pre-exposure A =] o]
el F& Ao veplich A izl 2 71871
7} 1908 RojFr}. 7hzhe) Pre-exposure §HA X] ol thik 7}
£ FEA& Post-exposure HA| =2 FHojglay FHAghe
BolEo}h w 18 82 7.6KHzol 4] 20.9KHzdl] o] 2+ o}
2 A)1¥ Falgeol] ek 373hE Post-exposure 3HA X]E
% 73} Zre} vreblich 139 o]&lE w71 A8 At 3
Ne) Fdbgrell a3l pre-exposuredl] THEF post-ex-
posure A% FAES VPl 28] 73} 89 xF o]
A A A o] A3 xF o F A A2 g Helr) 2w s)

—476—



7 701

0

m 60}

©

!5 50+

/=) \ P

% 40+ J\ '\r.t’/ 4

£ 30} /J ------ 7.6 KHz

@ ——— 8.3 KHz

c120‘.9 9.1 KHz
20 40 60

pre-threshold - dB SPL

E?O L
I Y AT -
5 / k\}'\/\/
- 50} L :
2 .
% 40+
L
30 el 13.2 KHz
7 14.5 KHz
g 20} .- 15.8 KHz
20 40 60
pre-threshold - dB SPL
3% 8. 27012]9] MZ CHE 7|UT SEo|BEE SE 0|

post-exposure SHAIX|E2| THZIE Zi7| CIE Foigx
pips & 20|l CHslH pre-exposure EHH|X|2} & HEHZ TRICE

© 4E, dollA] G U R, 48 =& o] FY FAA &
Aol =% o]l NI-N2 £t] ¢ 73] ejol] =LA AA
7} dehe Zolnk k& o] 9] NI-N2 o] e 73] g A
7} E95 kF ol Fo MK & Hxo Aid e
ztolal g o 4= ol ot

olWHell & 7Hze] Pre-exposure ZHAIX|o| i A HF
Post-exposure 34 3] £AES F359 34 Ju2 2
H}(2H 9). dlE Eo F1Z5E Pre-exposure 4 2] 7}
8.3~17.4KHz F3}4= Alo]o| 4] 25dB SPL o o, & X
& o]l &9 gAIA &4 HNZL 13.2KHz 59 94 Y
N4 36dBoltH(1d 9(a) FH=). 19 9(b)= 7] &
Pre-exposure 3HA] X] ¢l th¥}t Post-exposure 3HA| 2] £41E

2| tone

2 %9 erleadyel va

= 70}
0
m 60} *
©
o 50}
o
® 40t
o
S0l ol 10.0 KHz
7 11.0 KHz
a20r . ——— 12.0 KHz
20 40 60
pre-threshold - dB SPL
= 70t e 1
5 ’
m 60+t 1
©
< 50}
Q
% 40+t
2
530_ T eeeee 17.4 KHz
b 19.1 KHz
320t .- ~ e 20.9 KHz
20 40 60

pre-threshold - dB SPL

Fig. 8. The averaged post-exposure thresholds form 27 differ-
ent cochlear plotted against pre-exposure threshold for differ-
ent input tone pip frequencies indicated on curves

< vheblich s7 e H 4152 21dB SPLelA] 25dB SPL7}
%] 2] Pre-exposure FHA| 2| Soll i jF Abo] 1 3709 AA

E-2 41dB SPLeY| A 43dB SPL7}A| 2] Pre-exposure §HA| %|
*—"“ gt Axjelc) 27 97} 9 v]el= AL Pre-exposure
FA A7} Fe S, Do] ¢ 12~13.2KHz Alo] 2] of
Hell A 71 AljE &4-& 7Pk Aot} Pre-exposure
A A7 F71el e, ) §3F EAdo] T Y
L 2 o]F3laL qlrh.

4 =

71Uy autege] AL 32 Qs Asts guo)

—477—



o] Zets A (A 16W, A4z, 1995
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Table 1. Mean post-exposure thresholds for all animals with pre-exposure thresholds listed in column on left, at all test freg-

uencies (along top).

dB 7.6 8.3 9.1 10.0 11.0 12.0 132 14.5 15.8 174 19:1 20.9
SPL KHz KHz KHz KHz KHz KHz KHz KHz KHz KHz KHz KHz
15 . . . . . 47(1) . . . . . .
]6 . . N . - . .

17 . . . . . . 55(1)

18 . . - . . 55(2) .

19 . . . . 41 (1) 58(1) 52(1)

20 . . - . 51(1) 46(1) 56(2) .

21 . . . 36(2) 43(1) 54(3) 61(1) 50(2)

22 . . 32(2) 41(3) 49 (4) 56(3) . 55(2)

23 . 27(1) . 41(2) 48(3) 55(2) . . .

24 . 27(1) 35(3) 38(3) 38(1) 55(3) 62(1) 59(2) 60(1) .

25 . 31(3) 35(4) 43(3) 54(4) 57(1) 61(1) 58(1) . 49(1)

26 . 30(2) 31(1) 42(3) 50(4) 53(2) 66(4) 66(1) 52(1) 48(1)

27 27(1) 31(5) 35(4) 35(4) 38(1) 55(1) 54(1) 61(2) 56(1) .

28 35(1) 40(3) 37(6) 39(3) 45(3) 59(1) 56(4) 59(2) 56(4) 59(1)

29 35(5) 34(4) 31(2) 49(2) 48(1) 57(2) - 60(3) 60(2) 57(1) .

30 . 30(2) 37(2) . 61(1) 59(2) 52(1) 50(1) 66(2) . 56(2)

31 33(3) . 42(2) . 45(D . . 51(1) 53(2) 57(2) .

32 34(2) 37(5) . 47(1) 57(1) 50(1) 63(2) 61(2) . 57(2) .

33 37(5) . . 42(1) . . . 70(1) 69(1) 64 (3) 51 (D)

34 37(2) . . . . . 56(2) 59(1) 62(3) 60(1) .

35 34(3) . . . . . 62(1) 59(1) 72(1) 63(5)

36 41(2) . 39(1) . . 59(1) 66(2) . 56(3) 49(1) .

37 36(1) . . . . . 60(2) 55(1) 64(1) 63(1) 63(1)

38 . 40(1) . . . . - 59(1) 59(1) 61(1) .

39 . . . . . . . . 62(1) . 61(1)

40 . . . . . . . . 61(1) 69(1) 62(1)

41 . . . . . . . 55(1) . . . .
42 . . . . . . . . . 72(Q1) 60(3) 54(1)
43 . . . . . . 63(1) . . 65(1) 61(3) .
44 . . . . . . . 59(2) . . 65(1) .
45 47(2) . . . . . . . . 60(1) 69 (2) 64(1)
46 . . . . . . . . . . 72(1) 65(1)

48 . . . . . : . . . . 68(1)  62(2)
49 . . . . . . . . . . . 62(1)
50 . . . . . . . : 59(1) . 59(1) .
51 . . . . . . . . . . . 65(1)
52 . . . . . . . . . 67(1) . .
53 . . . . . . . . . . 68(2) .
54 . . . . . . . . . . . 66(1)
55 - . . . . . . . . . 64(1) .

58 . . . . . . . . 69(1)

61 . . . . . B . . . « 69(1)
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Fig. 9. The averaged threshold losses plotted as a function of
frequency when the thresholds of the pre-exposure N1-N2 aud-
iograms are {a) 25dB SPL (b) 21, 22, 23, 24 and 25dB SPL (dot-
ted lines), and 41, 42, and 43dB SPL (continuous lines) within the
same frequency region.
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